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The purpose of this study is to determine the stability 
of five survey computational methods. A computational method 
is the mathematical transformation of measured survey values 
(measured depth, azimuth, and inclination) from spherical 
coordinates to Cartesian (rectangular) coordinates. 
Stability is the relative movement of a station after 
selected survey stations within a survey are purposefully 
removed from a table of survey values. In view of the 
definition, the most stable method would be the one in which 
the bottom-hole location would have the least apparent 
movement if, for example, one-half of the survey stations 
were removed. The study of stability is important if a 
minimum survey spacing (distance between stations) and 
consequently, the number of survey stations for a given 
length of hole is to be established. The five methods 
reconciled in this study are known as the tangential, 
average tangential, radius of curvature, Long, and Zeremba 
methods. The Long method is a mathematically improved 
"Minimum Curvature" method. Seven sets of survey data were 
reconciled with the five methods. Six data sets were 
fabricated to represent various types of directional holes 
and one set is an actual wellbore survey. The fabricated
iii
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directional holes are (1) regular build ( or "slant" type), 
(2) build-drop ( or "S" type) , (3) double build ( or "long
reach"), (4) multiple target, and (5) downward spiral. The 
actual wellbore survey is a double build and recumbent 
trajectory. The Long method gave the best overall stability.
This study investigates the most stable survey 
computational method. It is not a study of tool precision to 




The objective of this research is to search for a means 
of reducing the cost of directional well surveying. As
expected, the economics are, that the more survey points 
taken, the more accurate the determination of the hole path 
and the bottom-hole location, however, costs rise. We 
propose as a means of controlling costs that the stability 
of the five most popular survey calculation methods be
reviewed. Stability is thought of as the relative computed 
location of a station within a survey as other stations are 
removed from a survey. Our specific problem is the design of 
a procedure which will adequately review the stability of 
the five most popular survey computational methods. The 
procedure we chose to study stability is to first, perform 
the transformation computations with all of the stations of
an original survey; then, secondly recompute the survey
after removing one-half of the stations, by removing every 
other station. We called this a "reduced" survey. The most 
stable computational transformation method is selected as 
the one which has the least computational movement of the 
bottom-hole location. The chosen survey calculational 
methods are the following: TANGENTIAL, AVERAGE TANGENTIAL,
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Generally, oil wells and gas wells are drilled 
vertically because it is technically easier and economically 
less expensive than to drill wells directionally.
There are several reasons why pay zones cannot or should not 
be drilled vertically. The reasons are listed as follows:
a. Inaccessible location
Frequently pay zone targets are beneath residential 
areas, riverbeds, mountains, harbours, and roads. In this 
case, pay zone targets are drilled from the location on 
which rigs can be set.
b. Economic consideration
Especially in Indonesia, pad drilling is no longer 
cheap. Hopefully several wells can be drilled from a single 
area. This consideration is also needed in exploration well 
drilling. When the first well is a dry hole, it is not 
necessary to drill a new hole to get to the target. The new 
target can be reached using the same location for many 
targets.
c. Ease of operating well
During the production period, it is much easier to 
control wells a from single area rather than from wells
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scattered in several areas.
d. Offshore operation
Offshore wells are usually clustered because the 
working space on offshore platforms has limitations. Also, 
several wells can be drilled and operated from a single 
platform.
e. Sidetracking
During drilling operations drillstrings often get 
stuck. If the drillstring can not be freed, the drillstring 
has to be cut at the stuck point. The section remaining in 
the hole must be sidetracked.
f. Relief well drilling
A directional relief well is drilled to control blowout 
and extinguish wells.
g. Multiple target
Often there are non-colinear targets. Directional 
drilling technology can reach those targets with one well.
h. Salt dome drilling
Casing strings set in salt domes are subjected to a 
high collapsing loads resulting from stresses induced by the 
creep of the salt section.
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Relief well drilling
Figure l-l 
Relief Well Drilling 




















2.1 Types of Directional Wells
2.1.1 glgint Type
In this type, the well is kicked off at a shallow depth 
and inclined uniformly until the target zone is reached.
Figure 2-1
Slant Type 
(Courtesy of Eastman Whipstock)
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2.1.2 Build-Drop Type
This type of well is kicked off at a shallow depth and 
inclined uniformly to the top of the drop. Thereafter, the 
inclination diminishes to a zero. This type of well is also 





(Courtesy of Eastman Whipstock)
T - 414 0 7
2.1.3 Fishhook Type
This type of well is almost identical to the first type 
but is kicked off deeper than the first type. This type is 




(Courtesy of Eastman Whipstock)
2.1.4 Fourth Type
This type of well is also called "double build" type. 
There are two build sections, which are upper build and 
lower build. Horizontal wells use this type of well before 










Double build type (After Mitchell1)
2.1.5 Fifth Type
This type of well is also called "Recumbent". It is 
useful for reaching multiple targets where locations are not 
colinear. For example, to drill targets, where locations are 








Basically, all measurements that are taken in the earth 
are measured using a three dimensional scheme. Several 
terms, commonly used in directional drilling, are as 
follows:
T - 414 0 10
2.2.1 Survey Terminology
2.2.1.1 Inclination
Inclination is the angle of the trajectory of the hole 









Azimuth is the angle measured in the horizontal plane 
between the well path and north. In practice there are two 
popular norths, geographic and magnetic north, "geographic 
north" is often shortened to "North" and expanded to "true 
north". Angle between magnetic and geographic norths is
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called "Declination". To compute North from magnetic north, 
add the declination if the magnetic north is West of North 
















West declination ( -v e )
Figure 2-8
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Figure 2-10 
Directional terminology (After Mitchell1)
2.2.2.1 Vertical Depth
The vertical distance between the drill hole and the 
horizontal plane containing the rotary table (also called
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true vertical depth): (Drawing: line 2-3).
2.2.2.2 Measured Depth
The length along the drill hole between stations: 
(Drawing: line 1-2).
2 . 2 .2 . 3 Departure
The horizontal distance between two stations: (Drawing:
line 5-4).
2 . 2 .2 .4 Doalea
Dogleg is defined as the angular, azimuth and/or 
inclination, changes between two points in a well path. The 
dogleg over a one hundred foot interval is termed a dogleg 
severity.
2.2.2.5 Kick-off Point
The kick-off point is defined as the depth where the 
traverse departs from the vertical in the direction of the 
target: (Drawing: point 13).
2.2.2.6 Build
The curved section of the traverse extending from the 
kick-off point to the slant section: (Drawing: line 13-14).
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2.2.2.7 Build Gradient
The curvature of the build-up section of the traverse: 
(example: 2°/l00ft.).
2 . 2 . 2.8  S l f rn fc.
The linear section of the traverse: (Drawing: line 14-
target).
2.2.2.9 Slant Angle
The angle between the slant and the vertical: (Example:
25.74°).
2.2.2.10 Drop Point
A point in the drill hole between the end of the slant 
and the top of the drop.
2.2.2.11 Drop
The curved section of the traverse between the slant 
and the hang.
2.2.2.12 Drop Gradient
The curvature of the drop off: (Example: 3°/l00ft.).
2.2.2.13 Hana
The linear sections of the traverse below the drop off.
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2.2.2.14 Hana Angle
The angle between the hang down and the vertical.
2.2.2.15 Station
A location within the wellbore where azimuth and 
inclination are recorded by a survey instrument. Measured 
depth is recorded and taken from drill string measurements.
2.2.2.16 Section
The horizontal distance between two stations: (Drawing:
line 5-4) .
2.2.2.17 Directional Difference Angle
The angle between the departure azimuth and the target 
azimuth: (Drawing: angle: intersection of line 4-5 and line
6-7) .
2.2.2.18 Closure
The horizontal distance between the rotary table and 
the drill hole: (Drawing: line 12-5).
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2.3 Survey Equipment
As the hole is drilled, surveys must be run to ensure 
that the inclination angle and direction are maintained. The 
purposes of the surveys are:
a. To monitor the progression of the drilling operation
b. To avoid interference with existing wells while 
drilling and possible assessment of property rights in 
jurisdictional disputes.
c. To determine the amount of orientation required to 
position deflection tools in the appropriate direction.
d. To calculate dogleg severity
e. To determine location of the bottom of the hole in 
terms of vertical depth, departure, azimuth, north, and 
east.
2.3.1 Magnetic Compass
The magnetic compass is widely used to survey 
directional wells. A compass is very sensitive to magnets. 
Therefore, compasses are usually run inside non-magnetic 
drill collars. A non-magnetic. DC is also called a monel 
collar because its composition is K-monel or stainless 
steel. As a consequence, a compass reading will only be 
affected by the earth's magnetic field. From this survey 
information about inclination and azimuth can be obtained.
There are two types of magnetic compasses available: a
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single-shot instrument and a multiple-shot instrument. A 
single shot instrument can only take one reading on a single 
photographic disc film during one run into a well. Multi- 
shot instruments, on the other hand, record many readings in 
one run, usually to double check data obtained from a single 
shot. Both of them have the same unit compass.
Hole direction w ith reference  
. to M o g n etic  N o rth
Rotated 9 0 °
Figure 2-11
Schematic Drawing of Magnetic 
Single And Multi-shot instrument 
(Courtesy of Eastman Whipstock )
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2.3.2 Gyroscope
A gyro is another tool used to survey boreholes. 
Reading mechanisms have been generated by a high-speed 
rotating mass. The gyroscope tool has to be oriented to 
North and it is not affected by magnetic fields. Thus, this 
tool can be run whether inside casing or in the open hole. 
Gyro is also suitably run in cluster wells where there are 
magnetic disturbances caused by casing of nearby wells.
Figure 2-12
Principle of Gyroscope 
(Courtesy of Wilson Directional Drilling)
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2.3.3 Measurement While Drilling (MWD)
A new generation for inclination and azimuth survey 
tool is MWD. This tool can measure both survey parameters 
above while drilling is still in progress. Down hole 
information can be transmitted through flowing mud in the 
form of pressure pulses. These pulses are then processed by 
the surface read-out equipment. Advantages of using MWD are 
saving rig time and reduction in hole trouble.
If we use wireline tools, we have to pull the 
drillstring out and run the wireline which takes longer and 
costs more for the drilling rig. Also if we do not circulate 
drilling mud for a certain number of hours, hole trouble may 





An application of this method is to calculate the 
vertical depth and horizontal departure with measured value 
of well depth, inclination angle, and azimuth data. This 
term stems from performing calculations with a series of 
straight-line segments, with each segment assumed to be 
tangent to the wellbore at a corresponding survey point. A 
segment is defined by inclination and azimuth angles 







Tangential model (After Mitchell1)
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The equations which are used to calculate the 
directional variables using the tangential method are as 
follows:
TVD = MD * Cos <f>   (3-1)
Dep = MD * Sin <f>   (3-2)
North = Dep * Cos 9   (3-3)
East = Dep * Sin 9   (3-4)
The average tangential method still has the same 
equations shown above but the average of the inclination and 
azimuth stations are taken.
3.2 Radius of Curvature Method
The principle of the radius of curvature method is that 
each section, defined by data obtained at both ends of the 
section and wellbore, is assumed to be a series of circular 
arc segments with abrupt changes in azimuth and inclination 
at the ends of each segment. The following sketch is used to 
derive the equation for computing the change in true 
vertical depth. The sketch lies in a vertical plane. The 
projection of the drill hole, and measured depth, lie 















Vertical Depth And Departure (After Mitchell1)
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The radius of curvature,R, is :
R = (180/n) * (MD/Â ) , &<f> = <f>2 ~<j>± .................  (3-5)
TVD = (180/n) * (MD/Â ) * (Sin ^2-Sin <f>x)   (3-6)
The equation for the North and East displacements between
the stations may be derived in a similar manner:
Dep = (180/n) * (MD/Â ) * (Cos 4>2 - Cos ^x)   (3-7)
North = (180/n) * (ADep/A^) * (Sin d2 - Sin e±)   (3-8)
East = (180/n) * (ADep/Â ) * (Cos d2 - Cos 6±)   (3-9)
3 .3 Sectional (Long) Method
Roy Long10) invented a survey calculational method 
based on an oblique circular arc. The Long's equations for 
computing TVD, East, North, are as follows:
(l+Cos^i*Cos^2+Sin^;L*Sin^2*CosA0)
= 2*Acos \l ---------------------------------  (3-10)
180*MD*Tan(tf/2)
North=-----------------* (Sin^1*Cos^1 + Sin^2*Cos02) (3-11)
n*v
180*MD*Tan(*/2)
East= * (Sin^i*Sin^i + Sin^2*Sin02) (3-12)
n**
180*MD*Tan(9/2)









Long method model (After Mitchell1)
3.4 Zaremba Method
The Zaremba method is also based on a circular arc 
assumption, but he solved it using vector analysis.
blN tlN n12N COS (a )
bp = blE tlE n12E Sin (a )











L = (N]_2 + Ex2 + Vi2)1/2   (3-17)
bl = tl"n12   (3-18)
o = Arctan [L (ti~t2) / V (1 -L2 (ti~t2)’]   (3-19)
Figure 3-5




4.1 Figures and Tables
Appendix A is a plot of displacement versus true 
vertical depth. It contains 35 figures obtained by applying 
five different methods to seven sets of survey data. 
Displacement between original and reduced data is calculated 
by using the distance equation. The vertical depth axis is 
obtained from the calculation of true vertical depth at the 
original survey station. The original displacement is 
represented by the continuous line which is a plot between
the calculated TVD of the original survey versus the
displacement of the reduced number of survey stations.
The purpose of plotting both the displacement of the 
original survey station and the displacement of the reduced 
survey station versus the TVD taken from the original survey 
station is to compare the magnitude of the movement of the 
original survey station at the same TVD.
Appendix B, is a table containing the calculated TVD 
and the displacement of both the original and the reduced
survey stations at the same measured depth. Appendix B
contains 35 tables of displacement analysis. The information 
in appendix B was used to provide the data for appendix A.
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The measured depths listed in the table are taken from 
reduced survey stations. The purpose of using measured 
depths from the reduced survey is to compare the result of 
TVD, East, North, and displacement between original and the 
reduced survey station.
Delta displacement, which is shown in the last column 
of table in appendix B, is the movement of reduced survey 
stations hole path relative to the original survey stations.
At the bottom of the table are the total displacement 
and mean of displacement figures. Total displacement is a 
summation of delta displacement at each survey station.
Mean of displacement is an average movement of hole 
path between the original and the reduced survey calculation 
from the first survey station to the last survey station. 
This average movement is obtained by dividing total 
displacement by the number of survey stations. Using mean of 
displacement information, we will have an idea of the 
average distance that the reduced survey stations is away 
from original survey stations.
Appendix C is a calculation process of directional 
survey data. In Appendix C there are 7 0 tables of 
calculation processes using 7 sets of data and five methods 
for both original and reduced survey station. It contains 
TVD, East, North, and Dogleg severity for each survey 
station. All the equations for each method in chapter 3 are
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utilized to perform the computation in this appendix. The 
TVD, East, and North for both the original and reduced 
survey calculations in Table Appendix B are obtained from 
this appendix.
Appendix D is a data set of directional surveys. There 
are 14 tables of directional surveys which are 7 tables of 
original directional surveys and 7 tables of reduced 
directional surveys. The reduced survey data is taken from 
corresponding original data, but we omit every other station 
and we keep the last survey station.
4.2 Spacing
The depth of the first well survey data is 2,900 ft. 
The well path is kicked off at the depth of 3 00 ft with a 
rate of build of 2°/l00 ft. until the bottom of the hole is 
reached. The survey spacing is taken every 100 ft., and 
there are 30 survey stations as shown in table D-l. After 
omitting every other station, the survey spacing becomes 200 
ft and the survey stations are reduced to 15 survey stations 
as shown in table D-2.
The second survey has a well depth of 10,6 05 ft. The 
well course is kicked off at the depth of 2,959 ft. with a 
rate of build of 2°/100 ft. to the depth of 536 8 ft. Then 
the inclination diminishes slowly until the bit reaches the 
bottom of the hole. There is no regularity of survey spacing
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in this data. From the first survey until bit reaches the 
depth of 2,861 ft., the survey spacing varied from 250 ft. 
to 450 ft. From the depth of 5,718 ft. to 7,966 ft. the 
survey spacing averaged about 100 ft. Finally, from the 
depth of 7,966 ft. to 10,6 05 ft., the survey was 
approximately taken per 1000 ft.
There were fifty-six survey stations. Data from the 
second survey is shown in table D-3.
After omitting every other station, the number of 
surveys is reduced to twenty-nine stations, and the spacings 
are twice as long as the corresponding original data. The 
reduced data for the second survey data set is shown in 
table D-4.
The third survey has a well depth of 10,400 ft. From 
the first survey to the depth of 1,600 ft. the well course 
is a straight hole. After that the course is kicked off to 
the depth of 4,800 ft. with the rate of build at 1°/100 ft. 
The slant hole is maintained from 4,800 ft. to the bottom of 
the hole with magnitude of inclination of 51°. The spacing 
of the survey is 100 ft. There were one hundred and four 
original stations as shown in table D-5. After omitting 
every other station the spacing became 200 ft., and the 
number of survey stations was reduced to fifty-three as 
shown in table D-6.
The well depth of the fourth survey is 10,835 ft. The
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survey spacing in this well does not have any regularity. 
From the first survey station to the depth of 1,966 ft. the 
survey spacings taken are varied between 56 ft. and 26 8 ft. 
because this section is a straight hole as shown in its 
inclination is almost zero.
Furthermore, from the depth of 1,96 6 ft. to the depth 
of 3,517 ft. the spacing was relatively constant at 9 8 ft. 
This section is a build section with the rate of build at 
2°/l00 ft. From the depth of 3,517 ft. to the bottom of the 
hole the spacings are between 9 0 ft. and 13 0 ft. The data 
from this survey are shown in table D-7.
After omitting alternate stations, the number of survey 
stations for the reduced data is half the original number. 
The survey spacings are twice as long as the spacings in the 
original survey data, about 200 ft. These data are shown in 
table D-8.
The well depth of the fifth survey is 11,105 ft. The 
average of survey spacing is 100 ft., and there are sixty- 
nine original survey stations. From the first survey station 
to the depth of 1,853 ft.,the hole path is a straight hole. 
From the depth of 1,853 ft. to 3,66 0 ft. the hole is a build 
section with the rate of build of 1.5°/100 ft. The slant 
section is maintained at 29° to a depth of 4,96 0 ft. 
Thereafter, the inclination diminishes slowly until it 
becomes a vertical line at the bottom of the hole. The
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result of this survey is in table D-9.
The reduced data for this survey were obtained using 
thirty five stations and an average spacing of 200 ft. These 
data are recorded in table D-10.
The sixth survey data has a well depth of 15,840 ft. 
The spacing is every 100 ft., and there are one hundred and 
forty six original survey stations. The well kicked off at
1,000 ft. with a rate of build at 2°/l00 ft. to the depth of 
4,850 ft., and then the inclination of the hole is held 
constant at approximately 49° until the bit reaches a depth 
of 10,000 ft. The inclination diminishes slowly and finally 
becomes 34.14° at the bottom of the hole. These data are 
shown in table D-12.
The well depth of the seventh survey is 10,000 ft. The 
survey spacing is every 100 ft. and there are one hundred 
and one original survey stations. The hole path is kicked 
off at the depth of 3,400 ft. with the rate of build at 
1.5°/100 ft. to the depth of 6,700 ft. After that, the well 
path is turned to vertical sharply to the depth of 7,6 00 ft. 
Then inclination increases again with the rate of build at 
1°/100 ft. These data are shown in table D-13.
The reduced data for this survey were obtained using 
fifty one stations and an average spacing of 200 ft. These 
data appear in table D-14.
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4.3 Straightness and Smoothness of The Hole Path
To observe the straightness and smoothness of the drill 
hole, the Tangential method figures are used because the 
drill hole between stations is assumed to be a straight 
segment. For the smoothness of radius of curvature, the Long 
method figures are selected because this method assumes that 
the borehole is a spherical arc with minimum curvature or 
maximum radius of curvature between survey stations.
The graph of the survey data from datum to 3 00 ft. 
appears in figure A-l. The straight section is not very 
straight. The Dogleg is also very stiff at the depths of
1,000 ft. and 1,300 ft. which are 55°/l00 ft. and 93°/l00 
ft. The calculation for the dogleg appears in table C-l. The 
Tangential method was used because the assumption of the 
Tangential method is that a straight line in every segment
i
is a straight line; therefore, The length of radius of 
curvature is approximately 2,500 ft., but it is turned 
sharply, and it is not smooth. The figures for these data 
may be seen in figure A-4.
The second survey data deals with the straight section 
before kick off point, which is relatively a straight path. 
This plane visualization is shown in figure A-6. The hole 
path is kicked off stiffly at the depth of 2,959 ft. as 
shown also in table C-ll. The length of the radius of 
curvature is about 2,000 ft. After that, the slant path
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maintains a straight path for about 2,700 ft. As shown in 
figure A-9 , the radius of curvature of this survey is not 
really smooth because this well is turned sharply. The drop 
section as shown in figure A-6 through A-10 is relatively 
smooth.
The straight section above the kick-off point in the 
third survey data is really straight. The plane view of this 
data can be seen in figure A-11 for the Tangential method. 
The other methods also have the same straightness except for 
the Average Tangential method. Figures for the other methods 
appear in A-13 through A -15.
The radius of curvature is fairly smooth. The build 
section starts at the depth of 1,900 ft. and extends to
6,3 00 ft. These data are shown in table C-12 and its 
visualization appears in figure A-14 using the Long method.
From 6,3 00 ft. to the bottom of the hole, the slant 
section is maintained with average inclination of about 51°.
The fourth survey data has about 1,245 ft. of straight 
section before the well is kicked off. These data are shown 
in table C-17. The straight line before the kick-off point 
is not very straight. The slant section is straight enough 
and hang section is not too straight as shown in figure 
A-16. The well is sharply kicked off at the depth of 1,245 
ft with a build rate 1.5°/100 ft. The length of radius of 
curvature is 2,272 ft. Then the slant section is maintained
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at the 27° inclination for 3,217 ft. This figure is in 
figure A-19.
The fifth survey data has a straight section of 1,951 
ft. before its kick off point. The straight section path has 
poor straightness. This condition is detected by irregular 
inclination in table A-21. The profile of the radius of 
curvature section is sharply built with the rate at 2°/l00 
ft. and 1831 ft. of build section. Furthermore, the 
inclination is held constantly at 29° and for about 1,17 8 
ft. Finally, the inclination slowly diminishes to a vertical 
until the bottom of the hole. The drop section is smoothly 
dropped with a rate of drop of 0.5°/l00 ft., and it has a 
length of about 2,580 ft. This visualization is seen in 
figure A-24.
The sixth survey data has no straight section. The hole 
path is kicked off slowly starting from the first station. 
From the first station to a depth of 2, 000 ft., the hole 
path is built with a rate of 0.3°/l00 ft. After that, the 
build section is continued to depth of 6,400 ft., with the 
rate of 2°/l00 ft. Finally, the inclination is diminished 
slowly until its magnitude is 34° in the bottom of the hole. 
These data appear in table C-26. The hole is kicked off with 
a long turn and very smooth radius of curvature. This figure 
is shown in figure A-29.
The seventh survey data has 3,400 ft. of straight
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section before the hole is kicked off. The straight section 
is not straight and inclinations fluctuate. The view of this 
plane appears in figure A-31 and the data for it in table C- 
31. The first build section has 3,600 ft. with the rate of 
0.5°/l00 ft. and the shape of curvature is not very smooth. 
The visualization appears in figure A-34. In addition, the 
inclination is diminished sharply from the depth of 7,100 
ft. to 7,6 00 ft. A second build section runs from 7,6 00 ft. 
to the bottom of the hole.
4.4 Displacement Analysis
The first survey mirrors a slant type of well. At a 
depth of 1,200 ft., delta displacements for all of the five 
methods between original and reduced surveys are as follows: 
Tangential has 58 ft., Average Tangential has 79 ft., Radius 
of Curvature has 25 ft., Long has 44 ft., and Zaremba has 43 
ft.
Delta displacements at the bottom of the hole, 2,9 00 
ft. MD, for all of five methods are as follows: Tangential 
has 33 ft., Average Tangential has 597 ft:, Radius of 
Curvature has 21 ft., Long has 78 ft., and Zaremba has 68 
ft. These calculations and plane visualizations appear in 
tables B-1 through B-5 and figures A-l through A-5.
At the peak of curvature which is 1,200 ft. MD, Radius 
of Curvature has the smallest delta displacement. At the
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bottom of the hole, Radius of Curvature has the smallest 
delta displacement. For the average total delta displacement 
at every station, Radius of Curvature also has the smallest 
one, with average delta displacement at 15 ft. This 
comparison is shown in table 1.
The second survey data mirrors a build-drop type of 
well. The depth of 3,057 ft. is the kick off point of the 
build section. 7,129 ft. and 7,521 ft. are the survey 
stations in the drop section and the depth of 10,6 05. ft. is 
the depth at the bottom of the hole. These plane 
visualizations are shown in figures A-6 through A-10. Delta 
displacements at the depth of 3,057 ft. for all five methods 
are as follows: Tangential has 0 ft., Average Tangential has 
8 ft., Radius of Curvature has 8 ft., Long has 6 ft., and 
Zaremba has 6 ft. of delta displacements.
At the drop sections, which are the depths of 7,129 ft. 
and 7,521 ft., delta displacements of all five methods are 
as follows: Tangential has 9ft. and 4 ft., Average
Tangential has 4 ft. and 4 ft., Radius of Curvature has 5 
ft. and 5 ft., Long has 4 ft. and 4 ft., and Zaremba has 4 
f t. and 4 ft.
At the bottom of the hole, 10,6 05 ft. MD, the delta 
displacements of all five methods are as follows: Tangential 
has 1 ft., Average Tangential has 11 ft., Radius of 
Curvature has 12 ft., Long has 10 ft., and Zaremba has 10
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ft. These delta displacement calculations are shown in 
tables B- 6 through B-10.
At the build section, Tangential has the smallest delta 
displacement followed by Long and Zaremba. In the drop 
section, Long and Zaremba have the smallest delta 
displacement. At the bottom of the hole, Tangential has the 
smallest one. According to the mean of total delta 
displacement for the second survey, as tabulated in table 1, 
Long method has the smallest mean of total displacement.
The third survey mirrors a long reach type of well. The
delta displacement was calculated for one station in the 
build section, at 2,100 ft., and for another at the bottom 
of the hole, at 10,400 ft. Delta displacements for the five 
methods are as follows: Tangential had 5 ft. and 35 ft.,
Average Tangential had 5 ft. and 7 8 ft., Radius of Curvature 
had 0 ft. and 2 ft., Long had 0 ft. and 2 ft., and Zaremba
had 0 ft. and 2 ft.
These delta displacement calculations are recorded in 
tables B-11 through B-15.
In the build section, Radius of Curvature, Long, and 
Zaremba have 0 ft. of delta displacement between original 
survey stations and reduced survey stations. In addition, 
Radius of Curvature, Long, and Zaremba have a small mean of 
total delta displacement. Three of those methods have a mean 
of total delta displacement of about 1 ft. This comparison
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for the third survey can be seen in table 1.
The fourth survey mirrors a build-drop type of well. 
Two survey stations in the build up section, two in the drop 
section, and one in the bottom of the hole were selected to 
be analyzed. Delta displacements of stations at 1,966 ft. 
and 2,358 ft. in the build section area are as follows: 
Tangential has 9 ft. and 13 ft., Average Tangential has 30 
ft. and 5 ft., Radius of Curvature has 4 ft.and 1 ft., Long
has 1 ft. and 0 ft., and Zaremba has 1 ft. and 1 ft.
Delta displacements of the stations at 7,130 ft. and 
7,967 ft. which are in the drop section area are as follows: 
Tangential has 15 ft. and 2 ft., Average Tangential has 25 
ft. and 24 ft., Radius of Curvature has 12 ft. and 11 ft.,
Long has 11 ft. and 9 ft., and Zaremba has 11 ft. and 9 ft.
Delta displacements at 10, 835 ft., the bottom of the 
hole, are as follows: Tangential has 5 ft., Average
Tangential has 13 ft., Radius of Curvature has 2 ft., Long 
has 4 ft., and Zaremba has 3 ft. These delta displacement 
calculations appear in tables B-16 through B-20 and plane 
visualizations appear in figures A-16 through A-20.
At the build section, the Long method has the smallest 
delta displacement. At the drop section the Tangential 
method has a small displacement and at the bottom of the 
hole the Radius of Curvature, Long, and Zaremba have small 
delta displacements. In table 1 the Long method has the
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smallest mean of total delta displacement. In that table, 
the Long method has 5.12 ft. of mean total delta 
displacement.
The fifth survey mirrors a build-drop type of well. One 
station at the build section, two stations at the drop 
section and a bottom hole station were analyzed. Delta 
displacements at the depth of 2,147 ft. are as follows: 
Tangential has 0 ft., Average Tangential has 2 ft., Radius 
of Curvature has 3 ft., Long has 2 ft., and Zaremba has 2 
ft.
Delta displacements at the depth of 7,254 ft. and 8,322 
ft. in the drop section for all five methods are: Tangential 
has 3 ft. and 8 ft., Average Tangential has 2 ft. and 1 ft., 
Radius of Curvature has 4 ft. and 2 ft., Long has 4 ft. and 
2 ft., and Zaremba has 4 ft. and 2 ft.
Delta displacements at 11,105 ft., which is the bottom 
of the hole, were as follows: Tangential has 14 ft., Average 
Tangential has 16 ft., Radius of Curvature has 2 ft; Long 
has 1 ft., and Zaremba has 1 ft. Delta displacement 
calculations are shown in tables B-20 through B-25 and plane 
visualizations in figures A-20 through A-25.
At the build section we can see that original survey 
stations occupy the same positions as the reduced survey 
stations. Average Tangential, Long, and Zaremba methods have 
small delta displacements which are 2 ft. At the drop
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section, Radius of curvature, Long, and Zaremba have small 
delta displacements which are 4 ft. at 7,254 ft. measured 
depth and 2 ft. at 8,322 ft. measured depth. At the bottom 
of the hole Long and Zaremba methods have the smallest delta 
displacement. If we look at table 1, Long and Zaremba 
methods have the smallest mean of total delta displacement 
among the other methods.
The sixth survey mirrors a long reach type of well. 
Delta displacement at 2,350 ft., 9,100 ft., and 15,840 ft. 
will be analyzed representing survey stations in the build 
section, slant section and the bottom of the hole. Delta 
displacements at the depth of 2,350 ft. for all five methods 
are as follows: Tangential has 54 ft., Average Tangential
has 3 ft., Radius of Curvature has 21 ft., Long has 3 ft., 
and Zaremba has 21 ft. of delta displacements.
Delta displacements at the depth of 9,100 ft. for all 
five methods are as follows: Tangential has 92 ft., Average 
Tangential has 11 ft., Radius of Curvature has 33 ft., Long 
has 10 ft., and Zaremba has 34 ft.
Delta displacements at the bottom of the hole which is 
at the depth of 15,840 ft. are as follows: Tangential has 82 
ft., Average Tangential has 12 ft., Radius of Curvature has 
34 ft., Long has 11 ft., and Zaremba has 34 ft. The delta 
displacement calculations for all five methods of sixth 
survey data are shown in tables B-25 through B-30, and plane
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visualization can be seen in figures A-25 through A-30.
In the build section, we can see that Average 
Tangential and Long methods have the smallest delta 
displacement. At the last station in the slant section, the 
Long method has 10 ft. of delta displacement, which is the 
smallest. Moreover, the Long method has the smallest delta 
displacement at the bottom of the hole. From table 1, we can 
see that the Long method has the smallest mean of total 
delta displacement for the sixth survey data.
The seventh survey mirrors a recumbent trajectory type 
of well. Delta displacements were analyzed at the stations 
at the depths of 3,200 ft., 7,000 ft., 8,400 ft., 9,000 ft., 
and 10,000 ft. representing first build section, first drop 
section, second drop section, and second build section, and 
the station at the bottom of the hole.
The delta displacements at the depth of 3,200 ft. for 
all five methods are as follows: Tangential has 1 ft.,
Average Tangential has 6 ft., Radius of Curvature has 0 ft., 
Long has 1 ft., and Zaremba has 1 ft. of delta 
displacements.
At 7,000 ft. measured depth which is the station in the 
first drop section, delta displacements were as follows: 
Tangential, 3 ft.; Average Tangential, 38 ft.; Radius of 
Curvature, 0 ft.; Long, 2 ft.; and Zaremba, 23 ft.
At 8,400 ft. measured depth which is a station in the
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second drop section, delta displacements are as follows: 
Tangential has 2 ft.# Average Tangential has 54 ft., Radius 
of Curvature has 2 ft., Long has 1 ft. and Zaremba has 12 
ft.
At 9,000 ft. measured depth, a station in the second 
build section, delta displacements are as follows: 
Tangential has 10 ft., Average Tangential has 42 ft., Radius 
of Curvature has 4 ft., Long has 2 ft., and Zaremba has 1 
ft.
At the bottom of the hole which is 10,000 ft., measured 
depth, delta displacements are as follows: Tangential has 26 
ft., Average Tangential has 10 ft., Radius of Curvature has 
9 ft., Long has 7 ft., and Zaremba has 15 ft. The delta 
displacement calculations for the seventh survey can be seen 
in table B-31 through B-35, and its plane visualization is 
shown in figures A-31 through A-35.
In the recumbent trajectory type of well, we can see 
that in the first part of the build section, Tangential, 
Radius of Curvature, Long, and Zaremba have a small delta 
displacement.
In the second part of the build section, Long and 
Zaremba methods produce small delta displacements which are 
2 ft. and 1 ft. Thereafter, in the first part of the drop 
section, the Long method has the smallest of delta 
displacements which is 2 ft.
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In the second part of drop section and in the bottom of 
the hole the Long method has the smallest delta displacement 
which is 7 ft.
From table 1, we can see that the Long method has the 
smallest mean of total delta displacement. In that table, 
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î .
O) oo 8 oo
o> 00 in CMCM <r”
LU




0  0  =2 CD Ju




5.1. Stability bv Section
a. In the build section
The Long method is the most stable
b. In the slant section
The Long and Radius of Curvature methods have a 
comparable stability and are the more stable.
c. In the drop section
The Long method is the most stable.
d. In the hang section
The Long and Zaremba methods have a comparable stability 
and are the more stable.
5.2. Stability bv Well Type
a. The Radius of Curvature is the most stable method for the
slant type of well.
b. The Long method is the most stable for the build-drop
and long-reach type of wells.
c. The Radius of Curvature is the most stable method for the
a recumbent type of well.
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5.3 Overall Stability
The Long method gives the best stability.
5.4 Recommendations
a. If the well is going to be drilled as a slant type or a
recumbent type, then the Radius of Curvature method is
recommended.
b. If the well is going to be drilled as a build-drop type




The most stable method by section
Section Survey
1 2 3 4 5 6 7
Build R T.L.Z R.UZ L A.L.Z A,L T.R.UZ
Slant R - R.UZ - - L -
Drop - uz - T R.L.Z - T.R.L
Hang T - R.L.Z UZ - -
Table 3
The most stable method for the overall section
Survey
1 2 3 4 5 6 7
R L R.UZ L uz L R,L
Legend:
T = Tangential 
A = Average Tangential 
R = Radius of Curvature 
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NOMENCLATURE
TVD = True Vertical Depth, ft.
MD = Measure Depth, ft.
<f> = Inclination, deg.
6 = Azimuth, deg.
Dep. = Departure, ft.
E = East, ft.
N = North, ft.
W = West, ft.
S = South, ft. 
n^2 = Normal vector 
ti = Tangent vector
bi = Orthogonal triad at the center of curvature
a = angle of the arc.
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INCL A2T TVD EAST NORTH DLS
(Deg) (Deg) (FT) (FT) (FT) (Dg/100)
0 8 0 0 0 0
1 205 99.98 -0.74 -1.58 3.58
1 238 199.97 -2.22 -2.51 0.58
1 170 299.95 -1.91 -4.23 1.19
5 110 399.57 6.28 -7.21 6.58
8 145 498.60 14.26 -18.61 5.72
7 208 597.86 8.54 -29.37 7.74
13 240 695.29 -10.94 -40.61 9.37
15 280 791.88 -36.43 -36.12 10.54
17 335 887.52 -48.79 -9.62 16.20
19 165 982.07 -40.36 -41.07 55.38
19 115 1076.62 -10.86 -54.83 16.28
23 140 1168.67 14.26 -84.76 10.56
25 359 1259.30 13.52 -42.51 92.58
27 355 1348.40 9.56 2.72 2.70
29 367 1435.86 15.47 50.84 6.15
31 358 15^1.58 13.68 102.31 5.05
33 363 1605.45 16.53 156.70 3.38
35 367 1687.36 ' 23.52 213.63 3.04
37 351 1767.23 14.10 273.07 9.83
39 349 1844.94 2.09 334.85 2.36
44 350 1916.87 -9.97 403.26 5.05
48 350 1983.79 -22.87 476.44 4.00
50 352 2048.07 -33.53 552.30 2.52
55 353 2105.42 -43.52 633.61 5.07
60 350 2155.42 -58.56 718.90 5.63
65 350 2197.69 -74.29 808.15 5.00
70 346 2231.89 -97.03 899.33 6.26
68 351 2269.35 -111.53 990.90 5.05





















THE FIRST DATA (Reduced) 
TANGENTIAL METHOD
INCL AZT TVD EAST NORTH DLS
(Deg) (Deg) (FT) (FT) (FT) (Dg/100)
0 8 0 0 0 0
1 238 199.97 -2.96 -1.85 2.07
5 110 399.21 13.42 -7.81 5.93
7 208 597.72 1.98 -29.33 6.05
15 280 790.90 -49.00 -20.34 10.14
19 165 980.01 -32.15 -83.24 18.83
23 140 1164.11 18.08 -143.10 5.28
27 355 1342.31 10.17 -52.65 48.84
31 358 1513.74 6.58 50.30 2.14
35 367 1677.57 20.56 164.16 3.27
39 349 1833.00 -3.46 287.71 6.01
48 350 1966.83 -29.27 434.08 4.52
55 353 2081.54 -49.24 596.69 3.71
65 350 2166.07 -80.71 775.20 5.18
68 351 2240.99 -109.72 958.35 1.57
70 355 2275.19 -117.91 1051.96 4.26




MD INCL AZT TVD EAST NORTH DLS
(FT) (Deg) (Deg) (FT) (FT) (FT) (Dg/100)
0 0 8 0 0 0 0
100 1 205 100.00 -0.37 -0.79 1.99
200 1 238 199.98 -1.85 -1.72 0.58
300 1 170 299.97 -1.55 -3.43 1.19
400 5 110 399.83 3.37 -5.22 5.09
500 8 145 499.19 9.87 -14.50 4.97
600 7 208 598.33 3.74 -26.02 8.28
700 13 240 696.81 -11.30 -34.70 8.18
800 15 280 793.84 -35.13 -30.50 9.88
900 17 335 889.97 -46.77 -5.52 15.29
1000 19 165 985.07 -38.78 -35.37 52.57
1100 19 115 1079.62 -9.27 -49.13 16.28
1200 23 140 1172.98 13.77 -76.58 9.81
1300 25 359 1264.34 13.06 -35.92 89.10
1400 27 355 1354.22 9.23 7.75 2.66
1500 29 367 1442.51 14.96 54.35 5.98
1600 31 358 1529.11 13.21 104.32 4.92
1700 33 363 1613.92 15.98 157.24 3.32
1800 35 367 1696.82 22.80 212.74 3.00
1900 37 351 1777.72 13.60 270.80 9.61
2000 39 349 1856.53 1.86 331.23 2.35
2100 44 350 1931.42 -9.65 396.49 5.04
2200 48 350 2000.89 -22.14 467.33 4.00
2300 50 352 2066.49 -32.64 542.07 2.51
2400 55 353 2127.37 -42.31 620.81 5.06
2500 60 350 2181.10 -56.96 703.87 5.60
2600 65 350 2227.27 -72.36 791.22 5.00
2700 70 346 2265.54 -94.71 880.87 6.22
2800 68 351 2301.38 -109.32 973.07 5.08
2900 70 355 2337.22 -117.45 1066.08 4.24
T-4140 17 9
Table C -4
THE FIRST DATA (Reduced) 
AVERAGE TANGENTIAL METHOD
MD INCL AZT TVD EAST NORTH DLS
(FT) (Deg) (Deg) (FT) (FT) (FT) (Dg/100)
0 0 8 0 0 0 0
200 1 238 199.99 1.46 -0.95 1.12
400 5 110 399.72 2.56 -11.36 3.90
600 7 208 598.62 10.05 -30.88 5.22
800 15 280 794.95 -24.25 -47.61 7.95
1000 19 165 986.21 -63.75 -90.72 16.93
1200 23 140 1172.93 -30.66 -154.29 4.91
1400 27 355 1354.19 -108.75 -186.64 45.48
1600 31 358 1529.11 -114.67 -89.86 2.13
1800 35 367 1696.84 -109.92 18.97 3.16
2000 39 349 1856.57 -114.12 139.26 5.77
2200 48 350 2001.65 -139.21 274.62 4.51
2400 55 353 2126.15 -162.34 429.42 3.69
2600 65 350 2226.15 -187.94 600.73 5.17
2800 68 351 2305.90 -218.21 781.62 1.57

































FIRST DATA (Original) 
RADIUS OF CURVATURE METHOD
MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG 
DEPTH DEGREE DEGREE DEPTH COORDINATES SEVERITY
.00 .00 .00 N .00 E
.00 .0000 N 8.0000 E .00 .00 N .00 E .0
100.00 1.0000 S 25.0000 W 99.99 .17 N -.58 W 1.7
200.00 1.0000 N 58.0000 W 199.98 -.27 S -2.06 W 1.7
300.00 1.0000 N 10.0000 E 299.96 1.24 N -2.73 W 1.2
400.00 5.0000 N 70.0000 E 399.81 5.06 N .48 E 5.1
500.00 8.0000 S 35.0000 E 499.15 1.90 N 10.52 E 9.0
600.00 7.0000 S 28.0000 W 598.30 -10.48 S 11.28 E 8.3
700.00 13.0000 s 60.0000 W 696.73 -22.81 S -.62 W 8.2
800.00 15.0000 N 80.0000 W 793.76 -26.92 S -23.96 w 9.9
900.00 17.0000 N 25.0000 W 889.88 -10.78 S -45.00 w 15.3
1000.00 19.0000 N 15.0000 E 984.98 19.38 N -47.64 w 12.5
1100.00 19.0000 N 65.0000 E 1079.53 43.54 N -27.37 w 16.3
1200.00 23.0000 N 40.0000 E 1172.87 65.17 N .83 E 9.8
1300.00 25.0000 N 1.0000 W 1264.22 102.70 N 14.12 E 16.8
1400.00 27.0000 N 5.0000 W 1354.09 146.47 N 11.82 E 2.7
1500.00 29.0000 N 7.0000 E 1442.38 193.32 N 12.64 E 6.0
1600.00 31.0000 N 2.0000 H 1528.98 243.22 N 14.82 E 4.9
1700.00 33.0000 N 3.0000 E 1613.78 296.19 N 15.28 E 3.3
1800.00 35.0000 N 7.0000 E 1696.68 351.88 N 20.16 E 3.0
1900.00 37.0000 N 9.0000 H 1777.58 410.46 N 19.13 E 9.6
2000.00 39.0000 N 11.0000 W 1856.38 471.08 N 8.44 E 2.3
2100.00 44.0000 N 10.0000 W 1931.25 536.21 N -3.63 W 5.0
2200.00 48.0000 N 10.0000 W 2000.70 607.04 N -16.12 W 4.0
2300.00 50.0000 N 8.0000 W 2066.30 681.57 N -27.92 W 2.5
2400.00 55.0000 N 7.0000 H 2127.16 760.20 N -38.27 W 5.1
2500.00 60.0000 N 10.0000 W 2180.87 843.58 N -50.73 W 5.6
2600.00 65.0000 N 10.0000 H 2227.03 930.91 N -66.13 W 5.0
2700.00 70.0000 N 14.0000 W 2265.29 1021.23 N -85.33 W 6.2
2800.00 68.0000 N 9.0000 H 2301.12 1112.68 N -103.94 W 5.1






















FIRST DATA (Reduced) 
RADIUS OF CURVATURE METHOD
MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG 
DEPTH DEGREE DEGREE DEPTH COORDINATES SEVERITY
.00 .00 .00 N .00 E
.00 .0000 N 8.0000 E .00 .00 N .00 E .0
200.00 1.0000 N 58.0000 W 199.99 1.50 N -.70 W .6
400.00 5.0000 N 70.0000 E 399.68 9.87 N .18 E 3.9
600.00 7.0000 S 28.0000 W 598.57 -2.36 S 10.81 E 7.3
800.00 15.0000 N 80.0000 W 794.74 -18.00 S -21.25 W 7.9
1000.00 19.0000 N 15.0000 E 985.96 25.85 N -49.18 W 14.0
1200.00 23.0000 N 40.0000 E 1172.64 88.91 N -16.35 H 4.9
1400.00 27.0000 N 5.0000 W 1353.86 167.45 N 8.41 E 9.7
1600.00 31.0000 N 2.0000 w 1528.75 264.20 N 2.49 E 2.1
1800.00 35.0000 N 7.0000 E 1696.45 372.89 N 7.24 E 3.2
2000.00 39.0000 N 11.0000 W 1856.14 492.66 N 3.05 E 5.8
2200.00 48.0000 N 10.0000 w 2001.07 627.89 N -22.01 H 4.5
2400.00 55.0000 N 7.0000 w 2125.49 782.58 N -45.13 W 3.7
2600.00 65.0000 N 10.0000 w 2225.37 953.64 N -70.69 W 5.2
2800.00 68.0000 N 9.0000 w 2305.11 1134.52 N -100.96 W 1.6

































LONG’S : FIRST DATA (Original)
MD INCL
i
AZIM TVD N+/S- E+/W-l l
SURVEY TIE POINT = = > 0,00 Ii i i i i i i 1 0,00
0 0 9 0.00 0.00 0.00
100 1 206 99.99 -0.79 -0.37
200 1 238 199.98 -2.04 -1.48
30# 1 170 299.97 -3.37 -2.07
400 s 6 110 399.82 -5.72 2.18
SCO 6 146 499.21 -12.91 10.27
600 7 206 598.50 -24.01 11.41
700 13 240 697.01 -35.03 -1.22
600 16 280 ; 794.25 -38.42 -23.75
llliiiilll 17 336 890.90 -22.83 -42.78
1000 19 166 989.22 -25.39 -44.81
1100 19 118 1084.38 -48.14 -25.73
Illiiill 23 140 i 1177.90 -70.04 1.65
1300 26 369 i 1274.27 -63.54 14.51
1400 27 366 1364.15 -19.79 12.16
illiliil 29 7 1452.51 26.93 13.14
1000 31 368 1539.16 76.75 15.20
1700 33 3 1623.97 129.70 15.72
1000 36 7 ■■ 1706.88 185.37 20.65
1900 37 381 i 1787.96 243.69 19.43
2000 39 349 1866.76 304.31 8.72
2100 lllill 350 1941.63 369.44 -3.33
2200 49 360 2011.08 440.27 -15.81
2300 50 362 2076.69 514.80 -27.60
2400 ....66.... 353 2137.55 593.44 -37.93
2500 60 360 2191.27 676.80 -50.45
2600 66 360 2237.43 764.13 -65.85
2700 70 346 2275.70 854.43 -85.10
lllliilll! 63 361 2311.55 945.87 -103.73
2900 70 356 2347.40 1038.50 -115.08
T-4140 183
Table C-8 
LONG’S : FIRST DATA (Reduced)
STA MD INCL AZIM TVD N + /S - E+/W -
____________________ I_____________  I I
#
| |
SURVEY TIE POINT = = > 0.aa I 0.00 | 0.00
1 0 6 6 0.00 0.00 0.00
2 30* 1 336 199.99 -0.92 -1.48
3 400 6 '• 110 399.76 -4.83 5.24
4 60* 7 200 j 599.05 -18.60 7.71
5 800 15 280 795.94 -24.90 -23.67
6 1000 10 165 991.17 -52.43 -41.09
7 1300 20 140 1178.22 -113.96 -7.47
8 1400 27 355 1370.54 -97.72 14.99
9 1600 $i 358 1545.44 -0.98 9.24
10 1600 35 7 1713.24 107.53 14.43
11 3000 39 349 1873.41 226.64 9.40
12 3200 46 350 i 2018.34 361.88 -15.57
13 2400 55 353 : 2142.78 516.59 -38.48
14 iiiiiisii!illlil 350 2242.67 687.61 -64.28
15 2600 00 iiiiiii 2322.41 868.48 -94.52





KTERPOLATED VALUES AT THE MEASURED DEPTH: .00
NORTH COORDINATE : .00
EAST COORDINATE : .00
TVD COORDINATE : .00
JMBER OF STATIONS IN THE SURVEY: 31
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 8.0 .0 .0 .0
2 100.0 1.0 205.0 -.8 -.4 100.0
3 200.0 1.0 238.0 -2.0 -1.5 200.0
4 300.0 1.0 170.0 -3.4 -2.1 300.0
5 400.0 5.0 110.0 -5.7 2.2 399.8
6 500.0 8.0 145.0 -12.9 10.3 499.2
7 600.0 7.0 208.0 -24.0 11.4 598.5
8 700.0 13.0 240.0 -35.0 -1.3 697.0
9 800.0 15.0 280.0 -38.3 -23.9 794.2
10 900.0 17.0 335.0 -22.4 -42.7 890.8
11 1000.0 19.0 165.0 -29.6 -43.1 988.4
12 1100.0 19.0 115.0 -52.0 -23.6 1083.5
13 1200.0 23.0 140.0 -74.1 3.8 1177.0
14 1300.0 25.0 359.0 -59.9 - 13.7 1271.7
15 1400.0 27.0 355.0 -16.2 11.3 1361.6
16 1500.0 29.0 7.0 30.5 12.3 1449.9
17 1600.0 31.0 358.0 80.4 14.4 1536.6
18 1700.0 33.0 3.0 133.3 14.9 1621.4
19 1800.0 35.0 7.0 189.0 19.8 1704.3
20 1900.0 37.0 351.0 247.3 18.5 1785.3
21 2000.0 39.0 349.0 307.9 7.8 1864.1
22 2100.0 44.0 350.0 373.1 -4.3 1939.0
23 2200.0 48.0 350.0 443.9 -16.8 2008.4
24 2300.0 50.0 352.0 518.4 -28.6 2074.1
25 2400.0 55.0 353.0 597.1 -38.9 2134.9
26 2500.0 60.0 350.0 680.5 -51.4 2188.6
27 2600.0 65.0 350.0 767.8 -66.8 2234.7
28 2700.0 70.0 346.0 858.1 -86.1 2273.0
29 2800.0 68.0 351.0 949.5 -104.7 2308.9
30 2900.0 70.0 355.0 1042.2 -116.0 2344.7
T - 414 0 185
Table C-10 
FIRST DATA (Reduced) 
ZAREMBA METHOD
JTERPOLATED VALUES AT THE MEASURED DEPTH: oo
NORTH COORDINATE : .00
EAST COORDINATE : .00
TVD COORDINATE : .00
JMBER OF STATIONS IN THE SURVEY: 18
I HD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0
2 .0 .0 8.0 .0 .0
3 200.0 1.0 238.0 -.9 -1.5 200
4 400.0 5.0 110.0 -4.8 5.3 399
5 600.0 7.0 208.0 -18.7 7.6 599
6 800.0 15.0 280.0 -24.5 -24.4 795
7 1000.0 19.0 165.0 -56.1 -37.9 990
8 1200.0 23.0 140.0 -117.6 -4.1 1177
9 1400.0 27.0 355.0 -84.9 11.5 1365
10 1600.0 31.0 358.0 11.9 5.7 1540
11 1800.0 35.0 7.0 120.4 11.0 1707
12 2000.0 39.0 349.0 239.6 5.6 1868
13 2200.0 48.0 350.0 375.0 -19.4 2012
14 2400.0 55.0 353.0 529.8 -42.3 2137
15 2600.0 65.0 350.0 700.9 -68.2 2236
16 2800.0 68.0 351.0 881.8 -98.4 2316
























































































































5592 20.5 213 5468.01 -343.09 -695.26 1.22
5653 21.5 213 5524.76 -355.27 -714.01 1.64
5718 21.25 213 5585.34 -368.10 -733.77 0.38
5781 20 214 5644.54 -380.15 -751.63 2.06
5874 18 217 5732.99 -397.44 -774.58 2.37
5998 17 215 5851.57 -418.24 -804.28 0.93
6181 17.25 214 6026.34 -448.58 -849.27 0.21
6397 17.5 218 6232.35 -488.57 -900.45 0.57
6614 18.75 216 6437.83 -529.57 -956.88 0.65
6737 18.25 219 6554.64 -553.81 -986.82 0.87
6835 17.5 218 6648.11 -571.96 -1010.04 0.82
6933 15.75 217 6742.43 -587.97 -1031.29 1.81
7031 14.5 217 6837.31 -602.73 -1050.88 1.28
7129 13.5 216 6932.60 -616.18 -1069.39 1.05
7227 12 215 7028.46 -627.87 -1086.08 1.55
7325 10.5 217 7124.82 -638.61 -1100.34 1.58
7423 8.75 216 7221.68 -647.38 -1112.41 1.79
7521 7 217 7318.95 -654.56 -1121.94 1.79
7619 6.25 217 7416.36 •660.99 -1130.46 0.77
7717 4.75 218 7514.03 -665.98 -1136.86 1.53
7815 4 222 7611.79 -670.56 -1141.94 0.82
7913 3.25 223 7709.63 -674.35 -1146.00 0.77
7966 2.5 227 7762.58 -676.04 -1147.58 1.45
8965 4 260 8759.15 -744.66 -1159.68 0.28
10605 3 245 10396.90 -822.45 -1195.95 0.08
T-4140 188
Table 0 1 2
THE SECOND DATA (Reduced)
TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100FT)
646 3 240 646.00 -14.60 -8.50 0.00
1206 1 251 1205.91 -23.84 -11.68 0.36
1963 0.25 164 1962.91 -22.93 -14.86 0.11
2861 0.25 338 2860.90 -24.40 -11.22 0.08
3057 2.25 200 3056.75 -27.03 -18.45 2.95
3253 6.75 200 3251.39 -34.91 -40.10 2.30
3420 8.5 205 3416.55 -45.34 -62.47 1.14
3616 12.5 203 3607.91 -61.92 -101.52 2.05
3812 15.5 199 3796.78 -78.97 -151.05 1.62
4008 20 199 3980.96 -100.79 -214.43 2.30
4281 20 201 4237.50 -134.26 -301.60 0.25
4528 19.25 203 4470.69 -166.07 -376.56 0.40
4771 19.75 205 4699.39 -200.78 -450.98 0.35
5018 20.5 208 4930.75 -241.39 -527.36 0.52
5368 22.25 211 5254.69 -309.64 -640.96 0.60
5492 21.5 211 5370.06 -333.05 -679.91 0.60
5653 21.5 213 5519.86 -365.19 -729.40 0.46
5781 20 214 5640.14 -389.67 -765.69 1.20
5998 17 215 5847.66 -426.06 -817.66 1.39
6397 17.5 218 6228.19 -499.93 -912.21 0.26
6737 18.25 219 6551.09 -566.93 -994.96 0.24
6933 15.75 217 6739.73 -598.95 -1037.45 1.31
7129 13.5 216 6930.31 -625.85 -1074.46 1.15
7325 10.5 217 7123.03 -647.34 -1102.99 1.53
7521 7 217 7317.57 -661.72 -1122.07 1.79
7717 4.75 218 7512.90 -671.71 -1134.86 1.15
7913 3.25 223 7708.58 -679.29 -1142.98 0.78
8965 4 260 8758.02 -751.56 -1155.73 0.26





MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100FT)
646 3 240 646.00 -14.60 -8.50 0.00
955 1 241 954.81 -23.99 -13.81 0.65
1206 1 251 1205.77 -27.99 -15.59 0.07
1468 0.5 240 1467.75 -31.11 -17.01 0.20
1963 0.25 164 1962.74 -32.32 -20.02 0.11
2429 0.25 45 2428.74 -30.35 -20.53 0.11
2861 0.25 338 2860.73 -30.73 -22.37 0.30
2959 2 200 2958.71 -32.65 -22.41 3.29
3057 2.25 200 3056.65 -33.90 -25.82 0.26
3155 4.75 195 3154.46 -35.69 -31.53 2.57
3253 6.75 200 3251.97 -38.65 -40.89 2.10
3322 7.25 197 3320.46 -41.32 -48.87 0.90
3420 8.5 205 3417.53 -46.13 -61.40 1.70
3518 10.5 205 3514.19 -52.96 -76.06 2.04
3616 12.5 203 3610.22 -60.91 -93.91 2.08
3714 14 202 3705.61 -69.51 -114.66 1.55
3812 15.5 199 3800.38 -78.24 -138.03 1.72
3910 17.5 200 3894.35 -87.53 -164.27 2.06
4008 20 199 3987.15 -98.05 -193.96 2.57
4157 20 201 4127.16 -115.48 -241.85 0.46
4281 20 201 4243.68 -130.68 -281.45 0.00
4404 19.75 202 4359.35 -146.00 -320.35 0.34
4528 19.25 203 4476.24 -161.84 -358.59 0.48
4649 19.5 204 4590.39 -177.85 -395.41 0.34
4771 19.75 205 4705.30 -194.84 -432.69 0.34
4891 20.75 207 4817.89 -213.05 -470.02 1.01
5018 20.5 208 4936.75 -233.71 -509.70 0.34
5193 20.75 210 5100.53 -263.59 -563.62 0.43
5368 22.25 211 5263.35 -296.14 -618.88 0.88
5461 22 212 5349.50 -314.45 -648.75 0.49




5592 20.5 213 5471.66 -339.44 -688.93 1.23
5653 21.5 213 5528.60 -351.34 -707.27 1.64
5718 21.25 213 5589.13 -364.25 -727.13 0.38
5781 20 214 5648.10 -376.50 -745.64 2.06
5874 18 217 5736.03 -394.08 -770.29 2.39
5998 17 215 5854.29 -416.00 -800.46 0.94
6181 17.25 214 6029.18 -446.52 -844.86 0.21
6397 17.5 218 6235.32 -484.43 -897.05 0.56
6614 18.75 216 6441.55 -525.06 -950.96 0.64
6737 18.25 219 6558.20 -548.82 -981.92 0.87
6835 17.5 218 6651.47 -567.54 -1005.47 0.83
6933 15.75 217 6745.37 -584.61 -1027.71 1.81
7031 14.5 217 6839.97 -600.00 -1048.13 1.28
7129 13.5 216 6935.06 -614.10 -1067.19 1.05
7227 12 215 7030.65 -626.66 -1084.80 1.55
7325 10.5 217 7126.76 -637.90 -1100.27 1.58
7423 8.75 216 7223.38 -647.65 -1113.44 1.79
7521 7 217 7320.46 •655.63 -1124.23 1.79
7619 6.25 217 7417.81 -662.44 -1133.26 0.77
7717 4.75 218 7515.35 -668.15 -1140.71 1.53
7815 4 222 7613.07 -672.96 -1146.44 0.83
7913 3.25 223 7710.87 -677.15 -1151.01 0.77
7966 2.5 227 7763.81 -679.03 -1152.89 1.46
8965 4 260 8761.20 -729.71 -1178.16 0.24


































THE SECOND DATA (Reduced)
AVERAGE TANGENTIAL METHOD
INCL AZIMUTH TVD EASTING NORTH DLS
(DEG) (DEG) (FT) (FT) (FT) (0/100FT)
3 240 646.00 -14.60 -8.50 0.00
1 251 1205.66 -32.38 -16.60 0.36
0.25 164 1962.61 -36.20 -23.93 0.16
0.25 338 2860.61 -39.90 -25.20 0.08
2.25 200 3056.56 -44.18 -25.28 1.84
6.75 200 3251.95 -49.44 -39.73 2.30
8.5 205 3417.48 -57.92 -60.20 1.12
12.5 203 3610.20 -72.44 -92.83 2.05
15.5 199 3800.37 -89.44 -137.10 1.61
20 199 3987.04 -108.89 -193.60 2.30
20 201 4243.58 -140.83 -281.34 0.25
19.25 203 4476.23 -171.90 -358.26 0.41
19.75 205 4705.29 -204.89 -432.36 0.34
20.5 208 4937.21 -242.81 -508.41 0.52
22.25 211 5263.14 -305.63 -619.44 0.59
21.5 211 5378.21 -329.43 -659.04 0.60
21.5 213 5528.01 -360.69 -709.08 0.46
20 214 5647.70 -385.72 -746.90 1.20
17 215 5853.49 -424.72 -803.64 1.39
17.5 218 6234.54 -495.10 -898.76 0.26
18.25 219 6558.13 -560.07 -980.43 0.24
15.75 217 6745.57 -595.35 -1025.59 1.31
13.5 216 6935.22 -624.79 -1065.37 1.16
10.5 217 7126.93 -649.03 -1098.13 1.53
7 217 7320.65 -666.97 -1121.94 1.79
4.75 218 7515.62 -679.18 -1137.85 1.15
3.25 223 7711.14 -688.06 -1148.25 0.79
4 260 8761.04 -746.52 -1179.99 0.23




RADIUS OF CURVATURE METHOD
STA MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG 




646.00 3.0000 S 60.0000 w
2 955.00 1.0000 S 61.0000 w
3 1206.00 1.0000 S 71.0000 w
4 1468.00 .5000 S 60.0000 w
5 1963.00 .2500 S 16.0000 E
6 2429.00 .2500 N 45.0000 E
7 2861.00 .2500 N 22.0000 H
8 2959.00 2.0000 S 20.0000 W
9 3057.00 2.2500 S 20.0000 W
10 3155.00 4.7500 S 15.0000 W
11 3253.00 6.7500 S 20.0000 W
12 3322.00 7.2500 S 17.0000 W
13 3420.00 8.5000 S 25.0000 W
14 3518.00 10.5000 S 25.0000 W
15 3616.00 12.5000 S 23.0000 W
16 3714.00 14.0000 s 22.0000 W
17 3812.00 15.5000 s 19.0000 W
18 3910.00 17.5000 s 20.0000 H
19 4008.00 20.0000 s 19.0000 W
20 4157.00 20.0000 s 21.0000 W
21 4281.00 20.0000 s 21.0000 W
22 4404.00 19.7500 s 22.0000 W
23 4528.00 19.2500 s 23.0000 W
24 4649.00 19.5000 s 24.0000 w
25 4771.00 19.7500 s 25.0000 w
26 4891.00 20.7500 s 27.0000 w
27 5018.00 20.5000 s 28.0000 w
28 5193.00 20.7500 s 30.0000 w
29 5368.00 22.2500 s 31.0000 H
30 5461.00 22.0000 s 32.0000 W
31 5492.00 21.5000 s 31.0000 W
32 5592.00 20.5000 s 33.0000 w
33 5653.00 21.5000 s 33.0000 w
34 5718.00 21.2500 s 33.0000 H
35 5781.00 20.0000 s 34.0000 w
36 5874.00 18.0000 s 37.0000 w
37 5998.00 17.0000 s 35.0000 H
38 6181.00 17.2500 s 34.0000 W
39 6397.00 17.5000 s 38.0000 W
40 6614.00 18.7500 s 36.0000 W
41 6737.00 18.2500 s 39.0000 W
42 6835.00 17.5000 s 38.0000 W
43 6933.00 15.7500 s 37.0000 W
44 7031.00 14.5000 s 37.0000 W
45 7129.00 13.5000 s 36.0000 W
46 7227.00 12.0000 s 35.0000 w
47 7325.00 10.5000 s 37.0000 w
48 7423.00 8.7500 s 36.0000 w
49 7521.00 7.0000 s 37.0000 w
50 7619.00 6.2500 s 37.0000 H
51 7717.00 4.7500 s 38.0000 W
52 7815.00 4.0000 s 42.0000 W
53 7913.00 3.2500 s 43.0000 W
54 7966.00 2.5000 s 47.0000 W
55 8965.00 4.0000 s 80.0000 w
56 10605.00 3.0000 s 65.0000 w
646.00 -8.50 S -14.60 W
646.00 -8.50 S -14.60 W .0
954.80 -13.81 S -23.99 w .6
1205.76 -15.59 S -27.98 w .1
1467.73 -17.01 S -31.10 w .2
1962.72 -19.80 S -32.22 w .1
2428.72 -20.22 S -30.59 w .1
2860.72 -18.48 S -30.24 w .1
2958.69 -18.50 S -31.73 H 3.3
3056.62 -21.92 S -32.97 W .3
3154.43 -27.62 S -34.77 W 2.6
3251.94 -36.98 S -37.72 W 2.1
3320.42 -44.95 S -40.39 H .9
3417.50 -57.48 S -45.20 W 1.7
3514.15 -72.14 S -52.03 W 2.0
3610.17 -89.99 S -59.98 W 2.1
3705.56 -110.74 S -68.57 W 1.5
3800.33 -134.10 S -77.31 w 1.7
3894.29 -160.34 S -86.60 w 2.1
3987.08 -190.03 S -97.11 w 2.6
4127.10 -237.92 s -114.54 w .5
4243.62 -277.51 s -129.74 w .0
4359.29 -316.42 s -145.07 w .3
4476.18 -354.66 s -160.91 w .5
4590.33 -391.47 s -176.91 w .3
4705.24 -428.75 s -193.91 w .3
4817.82 -466.08 s -212.11 H 1.0
4936.68 -505.76 s -232.77 w .3
5100.46 -559.67 s -262.65 w .4
5263.28 -614.94 s -295.20 w .9
5349.43 -644.80 s -313.50 w .5
5378.23 -654.59 s -319.51 w 2.0
5471.58 -684.98 s -338.50 w 1.2
5528.53 -703.32 s -350.40 w 1.6
5589.06 -723.19 s -363.30 w .4
5648.02 -741.69 s -375.55 w 2.1
5735.95 -766.34 s -393.13 w 2.4
5854.21 -796.50 s -415.05 w .9
6029.10 -840.91 s -445.57 w .2
6235.24 -893.08 s -483.47 w .6
6441.47 -946.99 s -524.10 w .6
6558.11 -977.95 s -547.85 w .9
6651.38 -1001.49 s -566.58 w .8
6745.28 -1023.73 s -583.65 w 1.8
6839.88 -1044.16 s -599.04 w 1.3
6934.97 -1063.21 s -613.14 w 1.0
7030.55 -1080.82 s -625.70 w 1.5
7126.67 -1096.29 s -636.93 w 1.6
7223.28 -1109.46 s -646.68 w 1.8
7320.36 -1120.25 s -654.67 w 1.8
7417.70 -1129.28 s -661.47 H .8
7515.25 -1136.73 s -667.19 w 1.5
7612.96 -1142.46 s -671.99 H .8
7710.76 -1147.03 s -676.18 w .8
7763.70 -1148.91 s -678.06 w 1.5
8761.06 -1173.83 s -728.04 w .2
10397.98 -1203.85 s -823.26 w .1
T -414 0 193
Table C-16
SECOND DATA (Reduced)
RADIUS OF CURVATURE METHOD
STA MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG
# DEPTH DEGREE DEGREE DEPTH COORDINATES SEVERITY
TIE 646.00 646.00 -8.50 S -14.60 W
1 646.00 3.0000 S 60.0000 W 646.00 -8.50 S -14.60 W .0
2 1206.00 1.0000 S 71.0000 W 1205.63 -16.59 S -32.36 W .4
3 1963.00 .2500 S 16.0000 E 1962.58 -23.23 S -35.81 W .2
4 2861.00 .2500 N 22.0000 W 2860.57 -24.07 S -38.25 H .1
5 3057.00 2.2500 S 20.0000 W 3056.51 -24.13 S -41.56 W 1.8
6 3253.00 6.7500 S 20.0000 W 3251.86 -38.58 S -46.82 W 2.3
7 3420.00 8.5000 S 25.0000 W 3417.38 -59.04 S -55.30 H 1.1
8 3616.00 12.5000 S 23.0000 W 3610.06 -91.66 S -69.82 W 2.0
9 3812.00 15.5000 S 19.0000 W 3800.21 -135.92 s -86.81 W 1.6
10 4008.00 20.0000 S 19.0000 W 3986.83 -192.40 s -106.26 W 2.3
11 4281.00 20.0000 S 21.0000 W 4243.37 -280.14 s -138.19 W .3
12 4528.00 19.2500 S 23.0000 W 4476.02 -357.05 s -169.27 W .4
13 4771.00 19.7500 s 25.0000 W 4705.08 -431.15 s -202.26 W .3
14 5018.00 20.5000 s 28.0000 W 4937.00 -507.19 s -240.17 W .5
15 5368.00 22.2500 s 31.0000 w 5262.91 -618.20 s -302.98 W .6
16 5492.00 21.5000 s 31.0000 w 5377.98 -657.80 s -326.77 W .6
17 5653.00 21.5000 s 33.0000 w 5527.78 -707.84 s -358.04 W .5
18 5781.00 20.0000 s 34.0000 w 5647.47 -745.66 s -383.07 W 1.2
19 5998.00 17.0000 s 35.0000 w 5853.24 -802.40 s -422.07 W 1.4
20 6397.00 17.5000 s 38.0000 w 6234.29 -897.50 s -492.44 W .3
21 6737.00 18.2500 s 39.0000 w 6557.87 -979.17 s -557.40 W .2
22 6933.00 15.7500 s 37.0000 w 6745.29 -1024.32 s -592.68 W 1.3
23 7129.00 13.5000 s 36.0000 w 6934.93 -1064.10 s -622.11 w 1.2
24 7325.00 10.5000 s 37.0000 w 7126.63 -1096.85 s -646.35 w 1.5
25 7521.00 7.0000 s 37.0000 w 7320.32 -1120.66 s -664.29 w 1.8
26 7717.00 4.7500 s 38.0000 w 7515.27 -1136.57 s -676.50 w 1.1
27 7913.00 3.2500 s 43.0000 w 7710.79 -1146.97 s -685.38 w .8
28 8965.00 4.0000 s 80.0000 w 8760.68 -1178.16 s -742.82 w .2
29 10605.00 3.0000 s 65.0000 w 10397.60 -1208.18 s -838.03 w .1
T-4140 194
Table C-17 
LONG’S : SECOND DATA (Original)
STA MD INCL AZIM
____________ i________i________
# SURVEY TIE POINT = = >
1 646 3 240
2 95$ 1 I • 241 i
3 1208 1 I 281
4 1461 6.5 , 240
5 1988 0.28 164 i
6 2428 0.25 i n  48 i
7 2881 0.25 338 j
8 2258 2 200
9 3057 2.25 200
10 3155 4.75 195
11 3258 6J5 200 ;
12 3322 7,25 187
13 3428 8.5 205
14 3518 10,5 205 ;
15 3615 12.5 203 i
16 3714 14 202 :
17 3812 15.5 190 i
18 3916 ; 17.8 N H M i
19 4008 illiiillillllli
20 4157 20 261
21 4261 20 ....201....:
22 4404 liiiii " '"202 J'!
23 4526 lllllllillwlll
24 4648 18.5 204
25 4771 18.76 205
26 4891 iliiiisilliiilll
27 5018 lliilllllliillll
28 5198 26.75 210
29 6368 22.25 211 :
TVD N + /S - E+/W -

































































8998 17 218 i
'* mt * j 17.25 r" .2 i4 ...j
6307 17.5 : 216
8814 18,75 218
6737 18.25 219
6838 17.5 216 i
8936 18.75 ' 217 :
7031 14*5 217 ;
7126 13*5 ‘ 216
7227 12 ""T218....j
7328 ...10.5"' 217
7426 5*75 216 !
7521 7 217
7619 5.25 217
7717 4.78 218 i
































T - 4140 196
Table C-18 
LONG’S: SECOND DATA (Reduced)
STA MD INCL AZIM TVD N + /S - E+/W -
____________ i________i________  i___________ i___________
# SURVEY TIE POINT = = > 640*00 !| -6*60 | -14,60
1 646 3 240 646.00 -8.50 -14.60
2 1206 1 • i....251....i 1205.63 -17.42 -31.91
3 1963 0*25 464 ; 1962.59 -21.16 -37.70
4 2861 9,25 338 2860.59 -21.22 -37.90
5 3057 2.25 200 3056.54 -24.44 -39.37
6 3963 6.75 200 3251.89 •38.89 -44.63
7 34»> 8.5 205 i 3417.41 -59.30 -53.21
8 3616 12.5 293 = 3610.08 -91.97 -67.62
9 3812 15,5 499 3800.25 -136.27 -84.44
10 4006 20 199 3986.87 -192.75 -103.89
11 lllliiillll 20 291 4243.41 -280.48 -135.82
12 iilliiiili! 19*35 203 ! 4476.06 -357.39 -166.87
13 4774 19,75 205 : 4705.12 -431.43 -199.87
14 6013 29,5 206 4937.05 -507.49 -237.81
15 6363 L 22*35 211 5262.97 -618.41 -300.72
16 5433 21*5 211 5378.04 -658.02 -324.52
17 5653 21.5 213 5527.84 -708.05 -355.78
18 5761 20 ! 214 i 5647.53 -745.87 -380.80
19 5693 17 i 215 i 5853.30 -802.63 -419.75
20 6397 ! 17,5 218 i 6234.36 -897.69 -490.14
21 8737 13.25 219 ; 6557.94 -979.35 -555.12
22 6933 45.75 217 i 6745.37 -1024.45 -590.45
23 7129 43.5 213 6935.00 -1064.21 -619.91
24 7325 19*5 217 7126.70 -1096.99 -644.11
25 7521 7 217 7320.39 -1120.80 -662.05
26 7747 4.75 213 7515.34 -1136.73 -674.24
27 7913 3*25 223 7710.86 -1147.19 -683.02
28 8965 4 260 8760.89 -1175.37 -739.50








UMBER OF STATIONS IN THE SURVEY: 58
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0 .0
2 646.0 3.0 240.0 -8.5 -14.7 645.7
3 955.0 1.0 241.0 -13.8 -24.0 954.5
4 1206.0 1.0 251.0 -15.6 -28.0 1205.5
5 1468.0 .5 240.0 -16.9 -31.2 1467.4
6 1963.0 .3 164.0 -19.0 -32.7 1962.4
7 2429.0 .3 45.0 -19.3 -31.7 2428.4
8 2861.0 .3 338.0 -17.7 -31.4 2860.4
9 2959.0 2.0 200.0 -19.2 -32.1 2958.4
10 3057.0 2.3 200.0 -22.6 -33.3 3056.3
11 3155.0 4.8 195.0 -28.3 -35.0 3154.1
12 3253.0 6.8 200.0 -37.6 -38.1 3251.7
13 3322.0 7.3 197.0 -45.6 -40.7 3320.1
14 3420.0 8.5 205.0 -58.1 -45.6 3417.2
15 3518.0 10.5 205.0 -72.7 -52.4 3513.9
16 3616.0 12.5 203.0 -90.6 -60.3 3609.9
17 3714.0 14.0 202.0 -111.4 -68.9 3705.3
18 3812.0 15.5 199.0 -134.7 -77.6 3800.0
19 3910.0 17.5 200.0 -161.0 -86.9 3894.0
20 4008.0 20.0 199.0 -190.7 -97.4 3986.8
21 4157.0 20.0 201.0 -238.5 -114.9 4126.8
22 4281.0 20.0 201.0 -278.1 -130.1 4243.3
23 4404.0 19.8 202.0 -317.0 -145.4 4359.0
24 4528.0 19.3 203.0 -355.3 -161.2 4475.9
25 4649.0 19.5 204.0 -392.1 -177.2 4590.0
26 4771.0 19.8 205.0 -429.4 -194.2 4705.0
27 4891.0 20.8 207.0 -466.7 -212.4 4817.5
28 5018.0 20.5 208.0 -506.4 -233.1 4936.4
29 5193.0 20.8 210.0 -560.3 -263.0 5100.2
30 5368.0 22.3 211.0 -615.5 -295.5 5263.0
31 5461.0 22.0 212.0 -645.4 -313.8 5349.2
32 5492.0 21.5 211.0 -655.2 -319.9 5378.0
33 5592.0 20.5 213.0 -685.6 -338.8 5471.3
34 5653.0 21.5 213.0 -703.9 -350.7 5528.3
35 5718.0 21.3 213.0 -723.8 -363.6 5588.8
36 5781.0 20.0 214.0 -742.3 -375.9 5647.7
37 5874.0 18.0 217.0 -767.0 -393.4 5735.7
38 5998.0 17.0 215.0 -797.1 -415.3 5853.9
39 6181.0 17.3 214.0 -841.5 -445.9 6028.8
40 6397.0 17.5 218.0 -893.7 -483.8 6235.0
41 6614.0 18.8 216.0 -947.6 -524.4 6441.2
42 6737.0 18.3 219.0 -978.5 -548.1 6557.9
43 6835.0 17.5 218.0 -1002.1 -566.8 6651.1
44 6933.0 15.8 217.0 -1024.3 -583.9 6745.0
45 7031.0 14.5 217.0 -1044.7 -599.3 6839.6
46 7129.0 13.5 216.0 -1063.8 -613.4 6934.7
47 7227.0 12.0 215.0 -1081.4 -626.0 7030.3
48 7325.0 10.5 217.0 -1096.9 -637.2 7126.4
49 7423.0 8.8 216.0 -1110.0 -646.9 7223.0
50 7521.0 7.0 217.0 -1120.8 -654.9 7320.1
51 7619.0 6.3 217.0 -1129.9 -661.7 7417.4
52 7717.0 4.8 218.0 -1137.3 -667.4 7515.0
53 7815.0 4.0 222.0 -1143.1 -672.2 7612.7
54 7913.0 3.3 223.0 -1147.6 -676.4 7710.5
55 7966.0 2.5 227.0 -1149.5 -678.3 7763.4
56 8965.0 4.0 260.0 -1170.4 -728.5 8760.9





'TTERPOLATED VALUES AT THE MEASURED DEPTH: .00
NORTH COORDINATE : .00
EAST1 COORDINATE : .00
TVD COORDINATE ; .00
JMBER OF STATIONS IN THE SURVEY: 31
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0
2 646.0 3.0 240.0 -8.5 -14.7 645
3 1206.0 1.0 251.0 -17.4 -32.0 1205
4 1963.0 .3 164.0 -21.1 -37.8 1962
5 2861.0 .3 338.0 -21.2 -38.0 2860
6 3057.0 2.3 200.0 -24.4 -39.4 3056
7 3253.0 6.8 200.0 -38.9 -44.7 3251
8 3420.0 8.5 205.0 -59.3 -53.3 3417
9 3616.0 12.5 203.0 -92.0 -67.7 3609
10 3812.0 15.5 199.0 -136.3 -84.5 3799
11 4008.0 20.0 199.0 -192.8 -104.0 3986
12 4281.0 20.0 201.0 -280.5 -135.9 4243
13 4528.0 19.3 203.0 -357.4 -166.9 4475
14 4771.0 19.8 205.0 -431.5 -200.0 4704
15 5018.0 20.5 208.0 -507.5 -237.9 4936
16 5368.0 22.3 211.0 -618.4 -300.8 5262
17 5492.0 21.5 211.0 -658.1 -324.6 5377
18 5653.0 21.5 213.0 -708.1 -355.9 5527
19 5781.0 20.0 214.0 -745.9 -380.9 5647
20 5998.0 17.0 215.0 -802.7 -419.8 5853
21 6397.0 17.5 218.0 -897.7 -490.2 6234
22 6737.0 18.3 219.0 -979.4 -555.2 6557
23 6933.0 15.8 217.0 -1024.5 -590.5 6745
24 7129.0 13.5 216.0 -1064.2 -620.0 6934
25 7325.0 10.5 217.0 -1097.0 -644.2 7126
26 7521.0 7.0 217.0 -1120.8 -662.1 7320
27 7717.0 4.8 218.0 -1136.7 -674.3 7515
28 7913.0 3.3 223.0 -1147.2 -683.1 7710
29 8965.0 4.0 260.0 -1175.4 -739.6 8760












































































































































3300 38.64 1.1 3185.37 29.34 522.09 2.94
3400 41.16 4 3260.66 33.93 587.75 3.16
3500 42.75 4.9 3334.09 39.73 655.38 1.70
3600 42.45 2.4 3407.88 42.55 722.82 1.71
3700 42.43 2.7 3481.69 45.73 790.21 0.20
3800 42.47 2.5 3555.45 48.68 857.67 0.14
3900 43.10 2.7 3628.46 51.90 925.92 0.64
4000 43.66 2.9 3700.81 55.39 994.87 0.58
4100 44.23 3.3 3772.46 59.40 1064.51 0.63
4200 44.73 3.4 3843.51 63.58 1134.76 0.50
4300 45.03 3.4 3914.18 67.77 1205.38 0.30
4400 45.55 3.1 3984.21 71.63 1276.66 0.56
4500 45.92 2.5 4053.78 74.77 1348.43 0.57
4600 46.16 2 4123.04 77.28 1420.52 0.43
4700 46.55 1.4 4191.81 79.06 1493.09 0.58
4800 46.90 0.6 4260.14 79.82 1566.10 0.68
4900 47.23 0.5 4328.05 80.46 1639.51 0.34
5000 47.41 0.7 4395.72 81.36 1713.12 0.23
5100 46.05 5.8 4465.12 88.64 1784.75 3.92
5200 46.08 9.3 4534.49 100.28 1855.83 2.52
5300 46.47 9.1 4603.36 111.75 1927.42 0.42
5400 46.62 9.5 4672.05 123.74 1999.11 0.33
5500 46.95 9.2 4740.31 135.43 2071.24 0.40
5600 47.49 9.9 4807.88 148.10 2143.86 0.75
5700 47.93 10.20 4874.89 161.24 2216.92 0.49
5800 48.55 9.60 4941.08 173.74 2290.83 0.77
5900 49.18 10.00 5006.45 186.89 2365.35 0.70
6000 49.69 10.10 5071.14 200.26 2440.43 0.52
6100 49.79 9.40 5135.70 212.73 2515.77 0.54
6200 48.95 10.30 5201.37 226.22 2589.97 1.08
6300 50.12 10.70 5265.49 240.46 2665.37 1.21
6400 49.95 10.80 5329.84 254.81 2740.56 0.19
6500 50.35 10.70 5393.65 269.10 2816.22 0.41
6600 50.93 10.50 5456.67 283.25 2892.56 0.60
6700 50.19 11.10 5520.70 298.04 2967.94 0.87
6800 51.87 11.70 5582.44 313.99 3044.97 1.75




7000 53.72 12.10 5701.78 346.68 3202.09 0.91
7100 53.47 12.60 5761.31 364.21 3280.51 0.47
7200 53.72 11.80 5820.48 380.69 3359.42 0.69
7300 52.62 12.70 5881.19 398.16 3436.93 1.31
7400 53.75 12.00 5940.32 414.93 3515.82 1.26
7500 52.41 12.50 6001.32 432.08 3593.18 1.40
7600 52.90 12.40 6061.64 449.21 3671.08 0.50
7700 52.44 12.90 6122.60 466.90 3748.35 0.61
7800 51.59 12.30 6184.73 483.60 3824.91 0.97
7900 51.74 12.20 6246.65 500.19 3901.65 0.17
8000 50.56 12.70 6310.18 517.17 3976.99 1.24
8100 50.65 12.30 6373.59 533.64 4052.55 0.32
8200 49.93 12.60 6437.96 550.33 4127.23 0.76
8300 50.06 12.20 6502.16 566.54 4202.17 0.33
8400 50.42 14.00 6565.87 585.18 4276.95 1.43
8500 50.75 15.50 6629.14 605.88 4351.58 1.21
8600 51.15 15.30 6691.87 626.43 4426.70 0.43
8700 51.79 15.10 6753.73 646.90 4502.56 0.66
8800 51.72 15.00 6815.68 667.21 4578.38 0.11
8900 52.13 15.00 6877.06 687.65 4654.63 0.41
9000 52.60 14.40 6937.80 707.40 4731.58 0.67
9100 52.90 14.50 6998.12 727.37 4808.80 0.31
9200 53.02 13.90 7058.28 746.56 4886.34 0.49
9300 53.18 13.40 7118.21 765.11 4964.22 0.43
9400 53.67 12.90 7177.45 783.10 5042.74 0.63
9500 54.09 12.40 7236.10 800.49 5121.85 0.58
9600 54.14 13.10 7294.68 818.86 5200.78 0.57
9700 53.05 12.40 7354.79 836.02 5278.84 1.23
9800 52.18 12.10 7416.11 852.58 5356.08 0.90
9900 51.44 12.80 7478.45 869.90 5432.33 0.92
10000 50.84 12.50 7541.59 886.69 5508.03 0.64
10100 50.79 13.10 7604.81 904.25 5583.50 0.47
10200 50.93 13.20 7667.84 921.98 5659.08 0.16
10300 50.94 13.80 7730.85 940.50 5734.49 0.47
10400 51.10 13.50 7793.65 958.67 5810.16 0.28
T-4140 202
Table C-22
THE THIRD DATA (Reduced) 
TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
100 1.20 384.1 100.00 0.00 0.00 0.00
300 0.56 28 299.99 0.92 1.73 1.77
500 0.65 21.5 499.98 1.75 3.84 0.06
700 0.58 23 699.97 2.54 5.70 0.04
900 0.50 21.7 899.96 3.19 7.32 0.04
1100 0.74 22.3 1099.94 4.17 9.71 0.12
1300 0.60 345.5 1299.93 3.64 11.74 1.69
1500 0.45 336.3 1499.93 3.01 13.18 0.08
1700 1.04 357.3 1699.89 2.84 16.80 0.35
1900 4.10 1.6 1899.38 3.24 31.10 12.81
2100 7.44 359 2097.70 2.79 56.99 23.20
2300 11.90 1 2293.40 3.51 98.23 36.98
2500 16.47 5.8 2485.19 9.24 154.64 2.38
2700 22.56 4.2 2669.89 14.86 231.16 3.06
2900 26.19 5.6 2849.36 23.47 319.01 1.84
3100 32.52 2.8 3018.00 28.72 426.40 3.25
3300 38.64 1.1 3174.21 31.12 551.26 3.11
3500 42.75 4.9 3321.08 42.72 686.53 2.43
3700 42.43 2.7 3468.70 49.07 821.32 0.76
3900 43.10 2.7 3614.73 55.51 957.82 0.34
4100 44.23 3.3 3758.04 63.54 1097.10 0.60
4300 45.03 3.4 3899.39 71.93 1238.34 0.40
4500 45.92 2.5 4038.52 78.20 1381.88 0.55
4700 46.55 1.4 4176.06 81.75 1527.03 0.51
4900 47.23 0.5 4311.88 83.03 1673.84 0.47
5100 46.05 5.8 4450.68 97.58 1817.09 2.00
5300 46.47 9.1 4588.43 120.51 1960.27 1.21
5500 46.95 9.2 4724.96 143.88 2104.54 0.24
5700 47.93 10.20 4858.96 170.17 2250.66 0.61




6100 49.79 9.40 5118.82 221.40 2550.40 0.38
6300 50.12 10.70 5247.05 249.89 2701.21 0.53
6500 50.35 10.70 5374.67 278.48 2852.53 0.12
6700 50.19 11.10 5502.72 308.06 3003.29 0.17
6900 53.01 11.40 5623.06 339.64 3159.88 1.42
7100 53.47 12.60 5742.11 374.69 3316.72 0.53
7300 52.62 12.70 5863.53 409.63 3471.76 0.43
7500 52.41 12.50 5985.53 443.94 3626.48 0.13
7700 52.44 12.90 6107.45 479.33 3781.02 0.16
7900 51.74 12.20 6231.29 512.52 3934.52 0.45
8100 50.65 12.30 6358.10 545.46 4085.62 0.55
8300 50.06 12.20 6486.50 577.87 4235.50 0.30
8500 50.75 15.50 6613.04 619.26 4384.75 1.32
8700 51.79 15.10 6736.75 660.20 4536.47 0.54
8900 52.13 15.00 6859.52 701.06 4688.98 0.17
9100 52.90 14.50 6980.17 741.00 4843.41 0.43
9300 53.18 13.40 7100.03 778.10 4999.16 0.46
9500 54.09 12.40 7217.33 812.89 5157.37 0.61
9700 53.05 12.40 7337.55 847.21 5313.47 0.52
9900 51.44 12.80 7462.22 881.86 5465.97 0.82
10100 50.79 13.10 7588.65 916.98 5616.91 0.35
10300 50.94 13.80 7714.68 954.02 5767.72 0.28
10400 51.10 13.50 7777.48 972.19 5843.40 0.28
T-4140 204
Table C-23
THE THIRD DATA (Original) 
AVERAGE TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
100 1.20 384.1 100.00 0.00 0.00 0.00
200 1.12 1.8 199.98 -0.45 -1.97 7.74
300 0.56 28 299.97 -0.08 -0.56 0.68
400 0.52 26.1 399.96 0.35 0.28 0.04
500 0.65 21.5 499.96 0.76 1.22 0.14
600 0.67 28.9 599.95 1.25 2.26 0.09
700 0.58 23 699.95 1.73 3.24 0.11
800 0.60 29.1 799.94 2.18 4.17 0.07
900 0.50 21.7 899.94 2.60 5.03 0.12
1000 0.67 21.7 999.93 2.97 5.98 0.17
1100 0.74 22.3 1099.92 3.43 7.12 0.07
1200 0.58 5.4 1199.92 3.71 8.24 0.25
1300 0.60 345.5 1299.91 3.79 7.21 3.50
1400 0.51 354.4 1399.91 3.62 8.17 0.12
1500 0.45 336.3 1499.90 3.41 8.98 0.16
1600 0.62 337.6 1599.90 3.04 9.84 0.17
1700 1.04 357.3 1699.89 2.73 11.25 0.51
1800 2.39 0.3 1799.84 2.79 8.26 10.77
1900 4.10 1.6 1899.68 2.89 13.92 1.71
2000 5.85 357.8 1999.31 2.93 5.25 30.94
2100 7.44 359 2098.64 2.61 16.81 1.60
2200 9.60 1.7 2197.53 2.52 2.00 52.98
2300 11.90 1 2295.78 2.96 20.65 2.30
2400 13.86 2.9 2393.26 3.72 42.92 2.01
2500 16.47 5.8 2489.78 5.70 69.01 2.72
2600 19.80 5 2584.81 8.63 100.00 3.34
2700 22.56 4.2 2678.06 11.53 136.01 2.78
2800 24.88 4 2769.61 14.40 176.13 2.32
2900 26.19 5.6 2859.84 18.01 219.09 1.48
3000 29.28 4.3 2948.35 22.03 265.45 3.15




3200 35.70 1.3 3116.95 27.21 372.75 3.29
3300 38.64 1.1 3196.64 28.48 433.16 2.94
3400 41.16 4 3273.36 31.33 497.24 3.13
3500 42.75 4.9 3347.72 36.52 563.89 1.70
3600 42.45 2.4 3421.33 40.83 631.44 1.72
3700 42.43 2.7 3495.13 43.83 698.86 0.20
3800 42.47 2.5 3568.92 46.89 766.28 0.14
3900 43.10 2.7 3642.31 49.97 834.14 0.64
4000 43.66 2.9 3714.99 53.33 902.74 0.58
4100 44.23 3.3 3786.99 57.08 972.03 0.63
4200 44.73 3.4 3858.34 61.18 1041.98 0.50
4300 45.03 3.4 3929.20 65.36 1112.42 0.30
4400 45.55 3.1 3999.55 69.39 1183.37 0.56
4500 45.92 2.5 4069.35 72.89 1254.90 0.57
4600 46.16 2 4138.76 75.71 1326.82 0.43
4700 46.55 1.4 4207.78 77.86 1399.16 0.58
4800 46.90 0.6 4276.33 79.13 1471.95 0.68
4900 47.23 0.5 4344.45 79.83 1545.16 0.34
5000 47.41 0.7 4412.24 80.60 1618.67 0.23
5100 46.05 5.8 4480.78 84.73 1691.37 3.95
5200 46.08 9.3 4550.17 94.19 1762.76 2.52
5300 46.47 9.1 4619.29 105.75 1834.09 0.42
5400 46.62 9.5 4688.07 117.48 1905.73 0.33
5500 46.95 9.2 4756.54 129.32 1977.64 0.40
5600 47.49 9.9 4824.46 141.50 2050.02 0.75
5700 47.93 10.20 4891.75 154.40 2122.86 0.49
5800 48.55 9.60 4958.35 167.23 2196.34 0.76
5900 49.18 10.00 5024.13 180.05 2270.56 0.70
6000 49.69 10.10 5089.16 193.31 2345.36 0.52
6100 49.79 9.40 5153.79 206.23 2420.57 0.54
6200 48.95 10.30 5218.90 219.21 2495.35 1.08
6300 50.12 10.70 5283.80 233.08 2570.15 1.21
6400 49.95 10.80 5348.03 247.37 2645.45 0.19
6500 50.35 10.70 5412.11 261.69 2720.88 0.41
6600 50.93 10.50 5475.53 275.92 2796.88 0.60
6700 50.19 11.10 5539.06 290.39 2872.74 0.87




6900 53.01 11.40 5662.91 321.63 3026.62 1.16
7000 53.72 12.10 5722.58 337.97 3105.18 0.91
7100 53.47 12.60 5781.93 355.18 3183.80 0.47
7200 53.72 11.80 5841.28 372.19 3262.47 0.69
7300 52.62 12.70 5901.22 389.17 3340.69 1.31
7400 53.75 12.00 5961.15 406.30 3418.89 1.26
7500 52.41 12.50 6021.22 423.26 3497.02 1.40
7600 52.90 12.40 6081.88 440.40 3574.65 0.50
7700 52.44 12.90 6142.52 457.81 3652.24 0.61
7800 51.59 12.30 6204.06 475.01 3729.15 0.97
7900 51.74 12.20 6266.09 491.65 3805.81 0.17
8000 50.56 12.70 6328.82 508.44 3881.86 1.24
8100 50.65 12.30 6392.28 525.16 3957.30 0.32
8200 49.93 12.60 6456.17 541.75 4032.42 0.76
8300 50.06 12.20 6520.46 558.20 4107.23 0.33
8400 50.42 14.00 6584.42 575.62 4182.11 1.43
8500 50.75 15.50 6647.91 595.29 4256.82 1.20
8600 51.15 15.30 6710.91 615.91 4331.69 0.43
8700 51.79 15.10 6773.20 636.42 4407.18 0.66
8800 51.72 15.00 6835.11 656.82 4483.02 0.11
8900 52.13 15.00 6896.77 677.19 4559.06 0.41
9000 52.60 14.40 6957.84 697.29 4635.66 0.67
9100 52.90 14.50 7018.37 717.15 4712.74 0.31
9200 53.02 13.90 7078.60 736.73 4790.13 0.49
9300 53.18 13.40 7138.65 755.60 4867.84 0.43
9400 53.67 12.90 7198.23 773.87 4946.04 0.63
9500 54.09 12.40 7257.18 791.56 5024.86 0.58
9600 54.14 13.10 7315.80 809.44 5103.88 0.57
9700 53.05 12.40 7375.15 827.21 5182.38 1.23
9800 52.18 12.10 7435.86 844.07 5260.03 0.90
9900 51.44 12.80 7497.69 861.01 5336.77 0.92
10000 50.84 12.50 7560.43 878.06 5412.75 0.64
10100 50.79 13.10 7623.61 895.24 5488.34 0.47
10200 50.93 13.20 7686.74 912.88 5563.86 0.16
10300 50.94 13.80 7749.76 931.01 5639.36 0.47








































































































































6100 49.79 9.40 5155.70 206.33 2342.66 0.38
6300 50.12 10.70 5284.38 233.05 2493.42 .0.52
6500 50.35 10.70 5412.31 261.59 2644.48 0.12
6700 50.19 11.10 5540.14 290.68 2795.52 0.17
6900 53.01 11.40 5664.37 321.26 2949.25 1.41
7100 53.47 12.60 5784.06 354.57 3105.98 0.53
7300 52.62 12.70 5904.30 389.57 3261.92 0.43
7500 52.41 12.50 6026.01 424.19 3416.80 0.13
7700 52.44 12.90 6147.97 459.04 3571.43 0.16
7900 51.74 12.20 6270.86 493.33 3725.46 0.45
8100 50.65 12.30 6396.19 526.40 3877.76 0.55
8300 50.06 12.20 6523.80 559.07 4028.26 0.30
8500 50.75 15.50 6651.27 595.96 4177.89 1.32
8700 51.79 15.10 6776.40 637.13 4328.38 0.54
8900 52.13 15.00 6899.64 678.04 4480.50 0.17
9100 52.90 14.50 7021.35 718.44 4633.97 0.43
9300 53.18 13.40 7141.60 756.97 4789.07 0.46
9500 54.09 12.40 7260.19 792.92 4946.05 0.61
9700 53.05 12.40 7378.96 827.48 5103.22 0.52
9900 51.44 12.80 7501.41 861.97 5257.54 0.82
10100 50.79 13.10 7626.97 896.86 5409.26 0.35
10300 50.94 13.80 7753.20 932.94 5560.14 0.28




























































THIRD DATA (Original) 
RADIUS OF CURVATURE METHOD
MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG 
DEPTH DEGREE DEGREE DEPTH COORDINATES SEVERITY
.00 .00 .00 N .00 E
100.00 1.2000 N 11.9000 H 99.98 2.05 N -.43 W .0
200.00 1.1200 N 1.8000 E 199.96 4.06 N -.61 W .3
300.00 .5600 N 28.0000 E 299.95 5.47 N -.24 W .7
400.00 .5200 N 26.1000 E 399.94 6.30 N .19 E .0
500.00 .6500 N 21.5000 E 499.94 7.24 N .60 E .1
600.00 .6700 N 28.9000 E 599.93 8.28 N 1.09 E .1
700.00 .5800 N 23.0000 E 699.92 9.26 N 1.57 E .1
800.00 .6000 N 29.1000 E 799.92 10.19 N 2.02 E . 1
900.00 .5000 N 21.7000 E 899.91 11.05 N 2.44 E .1
1000.00 .6700 N 21.7000 E 999.91 12.00 N 2.81 E .2
1100.00 .7400 N 22.3000 E 1099.90 13.14 N 3.27 E . 1
1200.00 .5800 N 5.4000 E 1199.89 14.26 N 3.55 E .3
1300.00 .6000 N 14.5000 W 1299.89 15.28 N 3.47 E .2
1400.00 .5100 N 5.6000 W 1399.88 16.23 N 3.30 E .1
1500.00 .4500 N 23.7000 W 1499.88 17.04 N 3.09 E .2
1600.00 .6200 N 22.4000 W 1599.88 17.90 N 2.72 E .2
1700.00 1.0400 N 2.7000 H 1699.87 19.30 N 2.41 E .5
1800.00 2.3900 N .3000 E 1799.82 22.29 N 2.35 E 1.4
1900.00 4.1000 N 1.6000 E 1899.65 27.95 N 2.44 E 1.7
2000.00 5.8500 N 2.2000 W 1999.27 36.62 N 2.39 E 1.8
2100.00 7.4400 N 1.0000 W 2098.60 48.19 N 2.07 E 1.6
2200.00 9.6000 N 1.7000 E 2197.49 63.00 N 2.16 E 2.2
2300.00 11.9000 N 1.0000 E 2295.73 81.65 N 2.60 E 2.3
2400.00 13.8600 N 2.9000 E 2393.21 103.93 N 3.36 E 2.0
2500.00 16.4700 N 5.8000 E 2489.72 130.01 N 5.34 E 2.7
2600.00 19.8000 N 5.0000 E 2584.74 160.99 N 8.27 E 3.3
2700.00 22.5600 N 4.2000 E 2677.97 197.00 N 11.17 E 2.8
2800.00 24.8800 N 4.0000 E 2769.52 237.12 N 14.05 E 2.3
2900.00 26.1900 N 5.6000 E 2859.75 280.07 N 17.65 E 1.5
3000.00 29.2800 N 4.3000 E 2948.25 326.43 N 21.67 E 3.1
3100.00 32.5200 N 2.8000 E 3034.04 377.68 N 24.85 E 3.3
3200.00 35.7000 N 1.3000 E 3116.83 433.71 N 26.85 E 3.3
3300.00 38.6400 N 1.1000 E 3196.51 494.11 N 28.12 E 2.9
3400.00 41.1600 N 4.0000 E 3273.22 558.18 N 30.97 E 3.1
3500.00 42.7500 N 4.9000 E 3347.58 624.83 N 36.16 E 1.7
3600.00 42.4500 N 2.4000 E 3421.19 692.37 N 40.47 E 1.7
3700.00 42.4300 N 2.7000 E 3494.99 759.79 N 43.47 E .2
3800.00 42.4700 N 2.5000 E 3568.77 827.21 N 46.53 E .1
3900.00 43.1000 N 2.7000 E 3642.17 895.07 N 49.61 E .6
4000.00 43.6600 N 2.9000 E 3714.85 963.67 N 52.97 E .6
4100.00 44.2300 N 3.3000 E 3786.85 1032.96 N 56.72 E .6
4200.00 44.7300 N 3.4000 E 3858.20 1102.91 N 60.81 E .5
4300.00 45.0300 N 3.4000 E 3929.05 1173.35 N 65.00 E .3
4400.00 45.5500 N 3.1000 E 3999.41 1244.30 N 69.03 E .6
4500.00 45.9200 N 2.5000 E 4069.20 1315.83 N 72.53 E .6
4600.00 46.1600 N 2.0000 E 4138.62 1387.75 N 75.35 E .4
4700.00 46.5500 N 1.4000 E 4207.64 1460.08 N 77.50 E .6
4800.00 46.9000 N .6000 E 4276.19 1532.88 N 78.77 E .7
4900.00 47.2300 N .5000 E 4344.30 1606.09 N 79.47 E .3
5000.00 47.4100 N .7000 E 4412.09 1679.60 N 80.24 E .2
5100.00 46.0500 N 5.8000 E 4480.64 1752.27 N 84.37 E 4.0
5200.00 46.0800 N 9.3000 E 4550.02 1823.65 N 93.83 E 2.5
5300.00 46.4700 N 9.1000 E 4619.14 1894.98 N 105.38 E .4




55 5500.00 46.9500 N 9.2000 C 4756.39 2038.53 N 128.95 E .4
56 5600.00 47.4900 N 9.9000 E 4824.31 2110.91 N 141.13 E .7
57 5700.00 47.9300 N 10.2000 E 4891.60 2183.75 N 154.04 E .5
58 5800.00 48.5500 N 9.6000 E 4958.20 2257.23 N 166.87 E .8
59 5900.00 49.1800 N 10.0000 E 5023.98 2331.45 N 179.68 E .7
60 6000.00 49.6900 N 10.1000 E 5089.01 2406.25 N 192.94 E .5
61 6100.00 49.7900 N 9.4000 E 5153.64 2481.46 N 205.86 E .5
62 6200.00 48.9500 N 10.3000 E 5218.76 2556.23 N 218.85 E 1.1
63 6300.00 50.1200 N 10.7000 E 5283.65 2631.04 N 232.71 E 1.2
64 6400.00 49.9500 N 10.8000 E 5347.89 2706.34 N 247.01 E .2
65 6500.00 50.3500 N 10.7000 E 5411.96 2781.76 N 261.33 E .4
66 6600.00 50.9300 N 10.5000 E 5475.38 2857.76 N 275.55 E .6
67 6700.00 50.1900 N 11.1000 E 5538.91 2933.62 N 290.02 E .9
68 6800.00 51.8700 N 11.7000 E 5601.80 3009.83 N 305.39 E 1.7
69 6900.00 53.0100 N 11.4000 E 5662.76 3087.50 N 321.26 E 1.2
70 7000.00 53.7200 N 12.1000 E 5722.43 3166.06 N 337.60 E .9
71 7100.00 53.4700 N 12.6000 E 5781.78 3244.68 N 354.81 E . 5
72 7200.00 53.7200 N 11.8000 E 5841.13 3323.35 N 371.82 E .7
73 7300.00 52.6200 N 12.7000 E 5901.07 3401.56 N 388.81 E 1.3
74 7400.00 53.7500 N 12.0000 E 5960.99 3479.77 N 405.93 E 1.3
75 7500.00 52.4100 N 12.5000 E 6021.06 3557.89 N 422.89 E 1.4
76 7600.00 52.9000 N 12.4000 E 6081.72 3635.52 N 440.03 E .5
77 7700.00 52.4400 N 12.9000 E 6142.36 3713.11 N 457.44 E .6
78 7800.00 51.5900 N 12.3000 E 6203.91 3790.02 N 474.64 E 1.0
79 7900.00 51.7400 N 12.2000 E 6265.93 3866.68 N 491.28 E .2
80 8000.00 50.5600 N 12.7000 E 6328.66 3942.72 N 508.07 E 1.2
81 8100.00 50.6500 N 12.3000 E 6392.13 4018.17 N 524.80 E .3
82 8200.00 49.9300 N 12.6000 E 6456.02 4093.29 N 541.38 E .8
83 8300.00 50.0600 N 12.2000 E 6520.30 4168.10 N 557.83 E .3
84 8400.00 50.4200 N 14.0000 E 6584.26 4242.97 N 575.25 E 1.4
85 8500.00 50.7500 N 15.5000 E 6647.75 4317.68 N 594.92 E 1.2
86 8600.00 51.1500 N 15.3000 E 6710.75 4392.55 N 615.54 E .4
87 8700.00 51.7900 N 15.1000 E 6773.04 4468.04 N 636.05 E .7
88 8800.00 51.7200 N 15.0000 E 6834.95 4543.88 N 656.45 E .  1
89 8900.00 52.1300 N 15.0000 E 6896.61 4619.92 N 676.82 E .4
90 9000.00 52.6000 N 14.4000 E 6957.68 4696.52 N 696.92 E .7
91 9100.00 52.9000 N 14.5000 E 7018.21 4773.60 N 716.78 E .3
92 9200.00 53.0200 N 13.9000 E 7078.44 4850.99 N 736.36 E .5
93 9300.00 53.1800 N 13.4000 E 7138.49 4928.70 N 755.23 E .4
94 9400.00 53.6700 N 12.9000 E 7198.07 5006.90 N 773.50 E .6
95 9500.00 54.0900 N 12.4000 E 7257.02 5085.71 N 791.19 E .6
96 9600.00 54.1400 N 13.1000 E 7315.64 5164.74 N 809.07 E .6
97 9700.00 53.0500 N 12.4000 E 7374.98 5243.23 N 826.83 E 1.2
98 9800.00 52.1800 N 12.1000 E 7435.70 5320.88 N 843.69 E .9
99 9900.00 51.4400 N 12.8000 E 7497.53 5397.63 N 860.64 E .9
100 10000.00 50.8400 N 12.5000 E 7560.27 5473.61 N 877.69 E .6
101 10100.00 50.7900 N 13.1000 E 7623.45 5549.19 N 894.86 E .5
102 10200.00 50.9300 N 13.2000 E 7686.57 5624.72 N 912.51 E .2
103 10300.00 50.9400 N 13.8000 E 7749.59 5700.21 N 930.63 E .5
























































THIRD DATA (Reduced) 
RADIUS OF CURVATURE METHOD
MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG 
DEPTH DEGREE DEGREE DEPTH COORDINATES SEVERITY
.00 .00 .00 N .00 E
100.00 1.2000 N 11.9000 W 99.98 2.05 N -.43 W .0
300.00 .5600 N 28.0000 E 299.95 5.03 N -.01 W .4
500.00 .6500 N 21.5000 E 499.94 6.95 N .87 E . 1
700.00 .5800 N 23.0000 E 699.93 8.93 N 1.69 E .0
900.00 .5000 N 21.7000 E 899.92 10.68 N 2.40 E .0
1100.00 .7400 N 22.3000 E 1099.91 12.68 N 3.21 E . 1
1300.00 .6000 N 14.5000 W 1299.90 14.98 N 3.37 E .2
1500.00 .4500 N 23.7000 W 1499.89 16.71 N 2.77 E .1
1700.00 1.0400 N 2.7000 H 1699.87 19.22 N 2.18 E .3
1900.00 4.1000 N 1.6000 E 1899.65 28.19 N 2.09 E 1.5
2100.00 7.4400 N 1.0000 W 2098.60 48.29 N 2.20 E 1.7
2300.00 11.9000 N 1.0000 E 2295.71 81.87 N 2.20 E 2.2
2500.00 16.4700 N 5.8000 E 2489.56 130.77 N 5.10 E 2.4
2700.00 22.5600 N 4.2000 E 2677.98 197.30 N 10.92 E 3.1
2900.00 26.1900 N 5.6000 E 2860.13 279.52 N 17.97 E 1.8
3100.00 32.5200 N 2.8000 E 3034.36 377.24 N 25.15 E 3.2
3300.00 38.6400 N 1.1000 E 3196.94 493.48 N 29.11 E 3.1
3500.00 42.7500 N 4.9000 E 3348.55 623.66 N 35.93 E 2.4
3700.00 42.4300 N 2.7000 E 3495.79 758.70 N 44.90 E .8
3900.00 43.1000 N 2.7000 E 3642.62 894.35 N 51.30 E .3
4100.00 44.2300 N 3.3000 E 3787.29 1032.24 N 58.52 E .6
4300.00 45.0300 N 3.4000 E 3929.62 1172.51 N 66.73 E .4
4500.00 45.9200 N 2.5000 E 4069.87 1314.90 N 74.07 E .5
4700.00 46.5500 N 1.4000 E 4208.21 1459.25 N 78.99 E .5
4900.00 47.2300 N .5000 E 4344.89 1605.24 N 81.41 E .5
5100.00 46.0500 N 5.8000 E 4482.20 1750.38 N 89.39 E 2.0
5300.00 46.4700 N 9.1000 E 4620.48 1893.63 N 108.13 E 1.2
5500.00 46.9500 N 9.2000 E 4757.61 2037.36 N 131.28 E .2
5700.00 47.9300 N 10.2000 E 4892.89 2182.56 N 156.10 E .6
5900.00 49.1800 N 10.0000 E 5025.26 2330.16 N 182.39 E .6
6100.00 49.7900 N 9.4000 E 5155.19 2480.03 N 208.01 E .4
6300.00 50.1200 N 10.7000 E 5283.87 2630.78 N 234.72 E .5
6500.00 50.3500 N 10.7000 E 5411.80 2781.85 N 263.27 E .1
6700.00 50.1900 N 11.1000 E 5539.63 2932.88 N 292.35 E .2
6900.00 53.0100 N 11.4000 E 5663.85 3086.59 N 322.93 E 1.4
7100.00 53.4700 N 12.6000 E 5783.54 3243.32 N 356.24 E .5
7300.00 52.6200 N 12.7000 E 5903.78 3399.26 N 391.24 E .4
7500.00 52.4100 N 12.5000 E 6025.49 3554.14 N 425.86 E .1
7700.00 52.4400 N 12.9000 E 6147.45 3708.77 N 460.71 E .2
7900.00 51.7400 N 12.2000 E 6270.33 3862.80 N 495.00 E .4
8100.00 50.6500 N 12.3000 E 6395.66 4015.10 N 528.06 E .5
8300.00 50.0600 N 12.2000 E 6523.27 4165.60 N 560.74 E .3
8500.00 50.7500 N 15.5000 E 6650.74 4315.21 N 597.63 E 1.3
8700.00 51.7900 N 15.1000 E 6775.87 4465.70 N 638.80 E .5
8900.00 52.1300 N 15.0000 E 6899.11 4617.81 N 679.70 E .2
9100.00 52.9000 N 14.5000 E 7020.82 4771.28 N 720.10 E .4
9300.00 53.1800 N 13.4000 E 7141.07 4926.38 N 758.63 E .5
9500.00 54.0900 N 12.4000 E 7259.66 5083.36 N 794.58 E .6
9700.00 53.0500 N 12.4000 E 7378.42 5240.52 N 829.14 E .5
9900.00 51.4400 N 12.8000 E 7500.88 5394.83 N 863.63 E .8
10100.00 50.7900 N 13.1000 E 7626.43 5546.55 N 898.52 E .3
10300.00 50.9400 N 13.8000 E 7752.66 5697.43 N 934.60 E .3





































LONG’S: THIRD DATA (Original)
MD INCL
i
AZIM TVD N+/S- E+/W-
SURVEY TIE POINT = = > m o o  | 0,00 i[ 0.00
too 1.2 348.1 100.00 0.00 0.00
200 1.12 1.8 199.98 2.00 -0.19
000 8*58 28 299.97 3.41 0.07
400 i 0.52 88.1 399.96 4.25 0.50
500 0.65 21.5 499.96 5.18 0.91
600 8.67 B i i S i 599.95 6.22 1.40
TOO 0.58 ■ S i # 699.95 7.20 1.88
800 0-6 29.1 799.94 8.12 2.33
000 ' "o T 217 899.94 8.99 2.75
1000 iiiiiiii 217 999.93 9.94 3.13
1100 iliiii 223 1099.92 11.08 3.59
1200 0.58 5*4 ! 1199.92 12.18 3.88
1300 0.6 345.6 1299.91 13.19 3.80
1400 0.51 354.4 1399.91 14.14 3.62
1500 0.45 336.3 1499.90 14.94 3.42
1800 0.62 337.6 1599.90 15.80 3.06
1700 104 357.3 1699.89 17.21 2.81
1800 2.39 0,3 1799.84 20.20 2.78
1900 4.1 16 ; 1899.68 25.86 2.89
2000 5.85 357.8 1999.30 34.53 2.79
2100 7.44 359 2098.62 46.09 2.48
2200 ['"“- j M i 11,1 17 2197.51 60.90 2.62
2300 11.8 1 2295.75 79.55 3.05
2400 13.86 2.9 2393.23 101.82 3.83
2500 16.47 5.8 2489.74 127.89 5.87
2800 i i i i f i 5 2584.76 158.88 8.78
2700 22.56 4*2 2678.00 194.89 11.66
2800 24.88 4 2769.54 235.01 14.53
2900 26.19 5.6 2859.78 277.96 18.16
3000 29.28 4.3 2948.28 324.32 22.14
3100 , 32*52 ZB 3034.07 375.56 25.29







































3300 36.64 1,1, 3196.54 491.99 28.53
3400 41.16 4 3273.25 556.05 31.42
I l i i l i l 42.75 4,9 3347.62 622.70 36.62
3600 42*45 2.4 3421.23 690.24 40.93
3700 42.43 2r7 3495.03 757.66 43.93
3800 i 42. 47 2.5 3568.82 825.08 47.00
3900 43.1 ! 2.7 3642.21 892.93 50.08
4000 43.66 2*9 3714.89 961.54 53.43
4100 44.23 3.3 3786.89 1030.83 57.19
4300 44.73 3.4 3858.24 1100.78 61.28
■ ,m" iM H ft i 3*4 3929.10 1171.21 65.47
4400 45.55 3,1 3999.45 1242.17 69.49
4600 45*92 23 4069.25 1313.69 72.99
4000 46.16 2 4138.66 1385.62 75.82
4700 46.55 1,4 4207.68 1457.95 77.96
4600 46.0 03 4276.23 1530.75 79.23
4900 47.23 0.6 ! 4344.35 1603.95 79.93
SOW 47.41 0.7 4412.14 1677.47 80.70
6100 46.05 5*8 4480.71 1750.12 84.79
5200 46.05 9,3 4550.12 1821.46 94.25
5300 46.47 9,1 : 4619.26 1892.78 105.80
5400 1111111 i 2.5 j 4688.04 1964.42 117.53
5500 l i i l l l 8,2 4756.51 2036.33 129.37
5600 i s i i i i i 9,9 4824.43 2108.71 141.55
5700 47.03 10*2 i 4891.72 2181.55 154.46
5800 46.55 ....* 1 ....! 4958.32 2255.03 167.28
5900 40.16 ;l.. ' 10'"": 5024.10 2329.25 180.10
6000 49.69 10,1 5089.13 2404.05 193.36
6100 40.79 9*4 5153.76 2479.26 206.28
6200 48.95 19.3 5218.88 2554.03 219.26
6300 50.12 10.7 5283.77 2628.83 233.13
5400 40.95 10,6 5348.01 2704.13 247.43
6500 50.35 10,7 5412.08 2779.56 261.74
6600 50.93 10.5 5475.50 2855.56 275.97
6700 50.19 11,1 5539.03 2931.42 290.44












































7700 52.44 12*0 :
7800 ,6i.S9 U ; i i *
7900 51.74 12r2 i
8000 i 50.56 12*7 |




8800 ! 50.75 15*5
8800 51.15 15^
8700 51.79 18r1
8800 51.72 ■ l i *
8900 itillll 15
9000 82.0 14.4
9100 illiilil 14.8 ;
9200 83.02 13*
9300 53*18 13*4 i
9400 83.67 12.0 j
9800 54.09 12.4 ;





10100 50.79 13*1 :









































LONG’S: THIRD DATA (Reduced)
STA MD INCL AZIM TVD N + /S - E+/W -
________  i________i________  1 »
# SURVEY TIE POINT = = > 100 .00  i 0 .00  j l l i i l l l
1 *08 1.2 348,1 100.00 0.00 0.00
2 308 0.60 28 299.98 2.91 0.03
3 500 ! & *5 ! 21*6 : 499.97 4.83 0.90
4 700 0.56 23 699.95 6.82 1.71
5 800 0 .5 21*7 899.95 8.56 2.43
6 1100 ! 0.74 22.3 1099.93 10.57 3.24
7 1300 0,0 345.5 1299.92 12.78 3.47
8 1500 0.45 336.3 1499.91 14.51 2.89
9 1700 1,04 357,3 i 1699.89 17.04 2.49
10 llllliiilil 4,1 1 .0 1899.67 26.00 2.61
11 llllliilill 7,44 359 2098.63 46.10 2.58
12 2300 11*9 1 2295.74 79.68 2.71
13 0500 16,47 5.6 2489.60 128.53 5.94
14 2700 22.56 4 2 2678.02 195.07 11.62
15 2000 26.19 5.6 2860.16 277.28 18.74
16 3100 32*52 ! 2.6 1 3034.40 375.00 25.68
17 3300 36.64 1.1 3196.99 491.24 29.51
18 3500 42,75 4.0 3348.62 621.38 36.51
19 3700 42.43 2.7 3495.87 756.42 45.49
20 3900 43*1 2*7 3642.70 892.06 51.88
21 4100 44.23 3.3 ; 3787.37 1029.96 59.12
22 4300 M H H H l i 3.4 i 3929.70 1170.22 67.33
23 4500 ! 45,92 I 2*6 : 4069.95 1312.62 74.66
24 4700 ! 46*55 1.4 ; 4208.29 1456.97 79.57
25 4900 0.5 4344.97 1602.95 81.98
26 5100 46,05 5.8 4482.34 1748.04 89.90
27 5300 iiiiii lliilll 4620.63 1891.28 108.65
28 5500 46.95 0.2 4757.77 2035.00 131.80
29 5700 47,93 .loi""- 4893.04 2180.21 156.63
30 5900 49.16 10 5025.42 2327.80 182.91



























l l l i i l l l 50.35 10.7
i l i l i i i l i l 50.19 11>1
l l l l l i i i l l i 53.01 11*4
7100 53.47 12.9
7300 52.82 12.7
7SOÔ  . . . $2.41 12.5
7700 ' 52.44 12.9
7900 ! 51*74 12,2
0100 50,89 12^







9700 53.05 12.4 :
9900 51.44 12.8



























THIRD DATA (Original) 
ZAREMBA METHOD




UMBER OF STATIONS IN THE SURVEY: 106
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0 .0
2 100.0 1.2 348.1 1.0 -.2 100.0
3 200.0 1.1 1.8 3.0 -.4 200.0
4 300.0 .6 28.0 4.4 -.1 300.0
5 400.0 .5 26.1 5.3 .3 400.0
6 500.0 .7 21.5 6.2 .7 500.0
7 600.0 .7 28.9 7.2 1.2 599.9
8 700.0 .6 23.0 8.2 1.7 699.9
9 800.0 .6 29.1 9.1 2.1 799.9
10 900.0 .5 21.7 10.0 2.5 899.9
11 1000.0 .7 21.7 11.0 2.9 999.9
12 1100.0 .7 22.3 12.1 3.4 1099.9
13 1200.0 .6 5.4 13.2 3.7 1199.9
14 1300.0 .6 345.5 14.2 3.6 1299.9
15 1400.0 .5 354.4 15.2 3.4 1399.9
16 1500.0 .5 336.3 16.0 3.2 1499.9
17 1600.0 .6 337.6 16.8 2.8 1599.9
18 1700.0 1.0 357.3 18.2 2.6 1699.9
19 1800.0 2.4 .3 21.2 2.6 1799.8
20 1900.0 4.1 1.6 26.9 2.7 1899.7
21 2000.0 5.9 357.8 35.6 2.6 1999.3
22 2100.0 7.4 359.0 47.1 2.3 2098.6
23 2200.0 9.6 1.7 61.9 2.4 2197.5
24 2300.0 11.9 1.0 80.6 2.8 2295.7
25 2400.0 13.9 2.9 102.9 3.6 2393.2
26 2500.0 16.5 5.8 128.9 5.7 2489.7
27 2600.0 19.8 5.0 159.9 8.6 2584.8
28 2700.0 22.6 4.2 195.9 11.4 2678.0
29 2800.0 24.9 4.0 236.0 14.3 2769.5
30 2900.0 26.2 5.6 279.0 17.9 2859.8
31 3000.0 29.3 4.3 325.4 21.9 2948.3
32 3100.0 32.5 2.8 376.6 25.1 3034.1
33 3200.0 35.7 1.3 432.6 27.0 3116.8
34 3300.0 38.6 1.1 493.1 28.3 3196.5
35 3400.0 41.2 4.0 557.1 31.2 3273.2
36 3500.0 42.8 4.9 623.8 36.4 3347.6
37 3600.0 42.5 2.4 691.3 40.7 3421.2
38 3700.0 42.4 2.7 758.7 43.7 3495.0
39 3800.0 42.5 2.5 826.1 46.8 3568.8
40 3900.0 43.1 2.7 894.0 49.9 3642.2
41 4000.0 43.7 2.9 962.6 53.2 3714.9
42 4100.0 44.2 3.3 1031.9 57.0 3786.9
43 4200.0 44.7 3.4 1101.8 61.1 3858.2
44 4300.0 45.0 3.4 1172.3 65.3 3929.1
45 4400.0 45.6 3.1 1243.2 69.3 3999.4
46 4500.0 45.9 2.5 1314.8 72.8 4069.2
47 4600.0 46.2 2.0 1386.7 75.6 4138.6
48 4700.0 46.6 1.4 1459.0 77.7 4207.7




50 4900.0 47.2 .5 1605.0 79.7 4344.3
51 5000.0 47.4 .7 1678.5 80.5 4412.1
52 5100.0 46.1 5.8 1751.2 84.6 4480.7
53 5200.0 46.1 9.3 1822.5 94.0 4550.1
54 5300.0 46.5 9.1 1893.9 105.6 4619.2
55 5400.0 46.6 9.5 1965.5 117.3 4688.0
56 5500.0 47.0 9.2 2037.4 129.2 4756.5
57 5600.0 47.5 9.9 2109.8 141.4 4824.4
58 5700.0 47.9 10.2 2182.6 154.3 4891.7
59 5800.0 48.6 9.6 2256.1 167.1 4958.3
60 5900.0 49.2 10.0 2330.3 179.9 5024.0
61 6000.0 49.7 10.1 2405.1 193.2 5089.1
62 6100.0 49.8 9.4 2480.3 206.1 5153.7
63 6200.0 49.0 10.3 2555.1 219.1 5218.8
64 6300.0 50.1 10.7 2629.9 232.9 5283.7
65 6400.0 50.0 10.8 2705.2 247.2 5347.9
66 6500.0 50.4 10.7 2780.7 261.5 5412.0
67 6600.0 50.9 10.5 2856.6 275.8 5475.4
68 6700.0 50.2 11.1 2932.5 290.2 5539.0
69 6800.0 51.9 11.7 3008.7 305.6 5601.9
70 6900.0 53.0 11.4 3086.4 321.5 5662.8
71 7000.0 53.7 12.1 3164.9 337.8 5722.5
72 7100.0 53.5 12.6 3243.6 355.0 5781.8
73 7200.0 53.7 11.8 3322.2 372.0 5841.2
74 7300.0 52.6 12.7 3400.5 389.0 5901.1
75 7400.0 53.8 12.0 3478.7 406.1 5961.1
76 7500.0 52.4 12.5 3556.8 423.1 6021.1
77 7600.0 52.9 12.4 3634.4 440.2 6081.8
78 7700.0 52.4 12.9 3712.0 457.7 6142.4
79 7800.0 51.6 12.3 3788.9 474.8 6204.0
80 7900.0 51.7 12.2 3865.6 491.5 6266.0
81 8000.0 50.6 12.7 3941.6 508.3 6328.7
82 8100.0 50.7 12.3 4017.1 525.0 6392.2
83 8200.0 49.9 12.6 4092.2 541.6 6456.1
84 8300.0 50.1 12.2 4167.0 558.0 6520.4
85 8400.0 50.4 14.0 4241.9 575.5 6584.3
86 8500.0 50.8 15.5 4316.6 595.1 6647.8
87 8600.0 51.2 15.3 4391.4 615.8 6710.8
88 8700.0 51.8 15.1 4466.9 636.3 6773.1
89 8800.0 51.7 15.0 4542.8 656.7 6835.0
90 8900.0 52.1 15.0 4618.8 677.0 6896.7
91 9000.0 52.6 14.4 4695.4 697.1 6957.7
92 9100.0 52.9 14.5 4772.5 717.0 7018.3
93 9200.0 53.0 13.9 4849.9 736.6 7078.5
94 9300.0 53.2 13.4 4927.6 755.4 7138.6
95 9400.0 53.7 12.9 5005.8 773.7 7198.1
96 9500.0 54.1 12.4 5084.6 791.4 7257.1
97 9600.0 54.1 13.1 5163.6 809.3 7315.7
98 9700.0 53.1 12.4 5242.1 827.0 7375.1
99 9800.0 52.2 12.1 5319.8 843.9 7435.8
100 9900.0 51.4 12.8 5396.5 860.8 7497.6
101 10000.0 50.8 12.5 5472.5 877.9 7560.3
102 10100.0 50.8 13.1 5548.1 895.1 7623.5
103 10200.0 50.9 13.2 5623.6 912.7 7686.6
104 10300.0 50.9 13.8 5699.1 930.8 7749.7
105 10400.0 51.1 13.5 5774.6 949.2 7812.6
T-4140 219
Table C-30
THIRD DATA (Reduced) 
ZAREMBA METHOD




UMBER OF STATIONS IN THE SURVEY: 55
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0
2 100.0 1.2 348.1 1.0 -.2 100
3 300.0 .6 28.0 3.9 -.2 300
4 500.0 .7 21.5 5.9 .7 500
5 700.0 .6 23.0 7.8 1.5 699
6 900.0 .5 21.7 9.6 2.2 899
7 1100.0 .7 22.3 11.6 3.0 1099
8 1300.0 .6 345.5 13.8 3.3 1299
9 1500.0 .5 336.3 15.5 2.7 1499
10 1700.0 1.0 357.3 18.1 2.3 1699
11 1900.0 4.1 1.6 27.0 2.4 1899
12 2100.0 7.4 359.0 47.1 2.4 2098
13 2300.0 11.9 1.0 80.7 2.5 2295
14 2500.0 16.5 5.8 129.6 5.7 2489
15 2700.0 22.6 4.2 196.2 11.4 2678
16 2900.0 26.2 5.6 278.4 18.5 2860
17 3100.0 32.5 2.8 376.2 25.5 3034
18 3300.0 38.6 1.1 492.5 29.3 3196
19 3500.0 42.8 4.9 622.7 36.3 3348
20 3700.0 42.4 2.7 757.7 45.3 3495
21 3900.0 43.1 2.7 893.4 51.7 3642
22 4100.0 44.2 3.3 1031.2 58.9 3787
23 4300.0 45.0 3.4 1171.5 67.1 3929
24 4500.0 45.9 2.5 1313.9 74.5 4069
25 4700.0 46.6 1.4 1458.3 79.4 4208
26 4900.0 47.2 .5 1604.2 81.8 4344
27 5100.0 46.1 5.8 1749.3 89.7 4482
28 5300.0 46.5 9.1 1892.6 108.5 4620
29 5500.0 47.0 9.2 2036.3 131.6 4757
30 5700.0 47.9 10.2 2181.5 156.4 4892
31 5900.0 49.2 10.0 2329.1 182.7 5025
32 6100.0 49.8 9.4 2479.0 208.3 5155
33 6300.0 50.1 10.7 2629.7 235.1 5283
34 6500.0 50.4 10.7 2780.8 263.6 5411
35 6700.0 50.2 11.1 2931.8 292.7 5539
36 6900.0 53.0 11.4 3085.5 323.3 5663
37 7100.0 53.5 12.6 3242.2 356.6 5783
38 7300.0 52.6 12.7 3398.2 391.6 5903
39 7500.0 52.4 12.5 3553.1 426.2 6025
40 7700.0 52.4 12.9 3707.7 461.1 6147
41 7900.0 51.7 12.2 3861.7 495.4 6270
42 8100.0 50.7 12.3 4014.0 528.4 6395
43 8300.0 50.1 12.2 4164.5 561.1 6523
44 8500.0 50.8 15.5 4314.1 598.0 6650
45 8700.0 51.8 15.1 4464.6 639.2 6775
46 8900.0 52.1 15.0 4616.7 680.1 6899
47 9100.0 52.9 14.5 4770.2 720.5 7020
48 9300.0 53.2 13.4 4925.3 759.0 7141
49 9500.0 54.1 12.4 5082.3 794.9 7259
50 9700.0 53.1 12.4 5239.4 829.5 737851 9900.0 51.4 12.8 5393.7 864.0 7500
52 10100.0 50.8 13.1 5545.5 898.9 7626
53 10300.0 50.9 13.8 5696.3 935.0 7752

























































THE FOURTH DATA (Original) 
TANGENTIAL METHOD
MD INCL AZM. TVD EASTING NORTH DLS
(Ft) (DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
360 0.25 205 360.00 -0.30 -0.70 0.00
416 0.25 216 416.00 -0.44 -0.90 0.09
596 0.25 357 596.00 -0.48 -0.11 0.34
903 1.50 6 902.89 0.36 7.88 3.02
1245 1.25 52 1244.81 6.23 12.47 0.30
1698 0.75 326 1697.77 2.92 17.39 0.80
1966 2.50 328 1965.52 -3.28 27.30 0.65
2064 4.25 330 2063.25 -6.91 33.59 1.79
2162 5.25 316 2160.84 -13.14 40.04 1.66
2260 7.00 306 2258.11 -22.80 47.06 2.18
2358 8.25 313 2355.09 -33.08 56.65 1.64
2456 9.25 318 2451.82 -43.62 68.36 1.31
2554 10.50 315 2548.18 -56.25 80.99 1.39
2652 12.00 313 2644.04 -71.15 94.88 1.59
2750 14.75 312 2738.81 -89.70 111.58 2.82
2848 17.00 313 2832.52 -110.65 131.12 2.32
2946 19.00 311 2925.18 -134.73 152.05 2.15
3044 21.00 308 3016.68 -162.41 173.67 2.32
3142 22.50 307 3107.22 -192.36 196.24 1.58
3236 24.00 308 3193.09 -222.49 219.78 1.65
3330 23.75 308 3279.13 -252.32 243.09 0.27
3424 26.50 310 3363.25 -284.45 270.05 3.08
3517 26.75 312 3446.30 -315.55 298.06 1.00
3640 27.00 314 3555.89 -355.72 336.85 0.77
3734 26.75 317 3639.83 -384.58 367.79 1.46
3829 27.50 319 3724.10 -413.36 400.90 1.25
3927 26.50 318 3811.80 •442.62 433.39 1.12
4025 26.50 316 3899.51 -472.99 464.85 0.91
4123 26.50 316 3987.21 -503.37 496.30 0.00




4319 25.75 313 4163.18 -565.96 555.72 0.88
4449 26.50 313 4279.52 -608.38 595.28 0.58
4663 26.25 315 4471.45 -675.31 662.20 0.43
4914 26.27 318 4696.53 -749.65 744.76 0.53
5012 27.25 316 4783.65 -780.82 777.04 1.37
5110 25.50 311 4872.11 -812.66 804.72 2.83
5208 25.50 306 4960.56 -846.79 829.52 2.20
5302 27.50 303 5043.94 •883.19 853.16 2.59
5549 27.75 302 5262.53 -980.72 914.10 0.21
5736 27.50 304 5428.40 -1052.31 962.39 0.51
5985 27.50 306 5649.27 -1145.33 1029.97 0.37
6201 27.75 307 5840.43 -1225.65 1090.49 0.24
6455 26.50 308 6067.74 -1314.96 1160.27 0.52
6639 26.50 310 6232.41 -1377.85 1213.04 0.48
6734 26.00 309 6317.79 -1410.21 1239.25 0.70
6853 24.75 309 6425.86 -1448.93 1270.60 1.05
6944 24.25 308 6508.83 -1478.38 1293.61 0.71
7038 23.00 310 6595.36 -1506.52 1317.22 1.57
7130 21.00 308 6681.25 -1532.50 1337.52 2.31
7254 16.75 309 6799.99 -1560.27 1360.01 3.44
7379 13.25 311 6921.66 -1581.89 1378.81 2.82
7505 10.00 311 7045.75 -1598.41 1393.16 2.58
7630 7.00 311 7169.81 -1609.90 1403.16 2.40
7752 5.75 312 7291.20 -1618.99 1411.33 1.03
7967 4.00 317 7505.68 -1629.22 1422.30 0.83
8121 3.00 321 7659.46 -1634.29 1428.57 0.66
8439 3.00 344 7977.03 -1638.87 1444.56 0.38
8502 4.25 341 8039.86 -1640.39 1448.98 2.02
8596 5.50 339 8133.42 •1643.62 1457.39 1.35
8810 5.75 345 8346.35 -1649.17 1478.10 0.30
8967 4.75 345 8502.81 -1652.54 1490.66 0.64
9283 3.75 347 8818.13 -1657.19 1510.80 0.32





































THE FOURTH DATA (Reduced)
TANGENTIAL METHOD
INCL AZIMUTH TVD EASTING NORTH DLS
(DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
0.25 205 360.00 -0.30 -0.70 0.00
0.25 357 596.00 -0.35 0.33 0.28
1.25 52 1244.84 10.80 9.04 1.04
2.50 328 1965.16 -5.86 35.72 1.68
5.25 316 2160.33 -18.32 48.62 1.51
8.25 313 2354.31 -38.89 67.80 1.55
10.50 315 2547.02 -64.15 93.05 1.16
14.75 312 2736.57 -101.23 126.44 2.20
19.00 311 2921.89 -149.39 168.31 2.17
22.50 307 3102.97 -209.29 213.45 1.95
23.75 308 3275.05 -268.96 260.06 0.70
26.75 312 3442.03 -331.51 316.38 1.87
26.75 317 3635.81 -398.12 387.82 1.04
26.50 318 3808.53 -455.74 451.81 0.27
26.50 316 3983.94 -516.49 514.72 0.46
25.75 313 4160.48 -578.77 572.80 0.77
26.25 315 4469.00 -686.35 680.38 0.30
27.25 316 4779.27 -797.36 795.33 0.32
25.50 306 4956.17 -865.62 844.93 2.37
27.75 302 5257.95 -1000.27 929.06 0.86
27.50 306 5644.69 -1163.15 1047.40 0.43
26.50 308 6065.31 -1328.40 1176.51 0.29
26.00 309 6316.07 -1423.45 1253.48 0.24
24.25 308 6507.54 -1491.42 1306.58 0.86
21.00 308 6681.19 -1543.94 1347.62 1.75
13.25 311 6923.56 -1587.01 1385.06 3.12
7.00 311 7172.69 -1610.10 1405.13 2.49
4.00 317 7508.87 -1626.13 1422.32 0.90
3.00 344 7980.22 -1632.94 1446.07 0.37
5.50 339 8136.50 -1638.33 1460.12 1.62
4.75 345 8506.23 -1646.29 1489.79 0.24




































THE FOURTH DATA (Original)
AVERAGE TANGENTIAL METHOD
INCL AZIMUTH TVD EASTING NORTH DLS
(DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
0.25 205 360.00 -0.30 -0.70 0.00
0.25 216 416.00 -0.42 -0.91 0.09
0.25 357 596.00 -1.18 -0.69 0.34
1.50 6 902.96 -1.30 -5.37 1.79
1.25 52 1244.86 2.68 1.80 0.33
0.75 326 1697.79 1.44 -6.01 1.06
2.50 328 1965.69 -2.70 0.37 0.65
4.25 330 2063.52 -5.67 5.31 1.79
5.25 316 2161.18 -10.55 11.80 1.56
7.00 306 2258.62 -18.44 18.66 2.09
8.25 313 2355.75 -28.48 26.93 1.59
9.25 318 2452.61 -38.93 37.56 1.28
10.50 315 2549.16 -50.50 49.75 1.38
12.00 313 2645.28 -64.25 63.03 1.58
14.75 312 2740.62 -80.96 78.35 2.82
17.00 313 2834.88 -100.73 96.46 2.31
19.00 311 2928.09 -123.23 116.72 2.14
21.00 308 3020.18 -149.10 138.04 2.29
22.50 307 3111.20 -177.91 160.15 1.58
24.00 308 3197.57 -207.34 182.74 1.65
23.75 308 3283.52 -237.32 206.16 0.27
26.50 310 3368.63 -268.34 231.28 3.06
26.75 312 3451.77 -299.80 258.62 1.00
27.00 314 3561.48 -340.46 296.54 0.76
26.75 317 3645.33 -370.24 326.85 1.47
27.50 319 3729.88 -399.23 359.04 1.24
26.50 318 3817.20 -428.71 392.36 1.12
26.50 316 3904.90 -458.53 424.34 0.91
26.50 316 3992.61 -488.90 455.79 0.00
26.50 314 4080.31 -519.82 486.71 0.91




4449 26.50 313 4285.02 -592.99 555.46 0.58
4663 26.25 315 4476.74 -661.38 621.50 0.43
4914 26.27 318 4701.84 -737.82 702.05 0.53
5012 27.25 316 4789.34 -767.92 734.32 1.36
5110 25.50 311 4877.14 -799.50 764.29 2.89
5208 25.50 306 4965.59 -832.51 790.56 2.20
5302 27.50 303 5049.72 -867.08 814.31 2.56
5549 27.75 302 5268.56 -963.67 875.85 0.21
5736 27.50 304 5434.24 -1036.39 923.07 0.51
5985 27.50 306 5655.11 -1130.58 989.02 0.37
6201 27.75 307 5846.48 -1211.09 1048.60 0.24
6455 26.50 308 6072.55 -1302.96 1119.10 0.52
6639 26.50 310 6237.21 -1366.77 1170.76 0.48
6734 26.00 309 6322.42 -1399.19 1197.49 0.70
6853 24.75 309 6429.94 -1438.82 1229.58 1.05
6944 24.25 308 6512.74 -1468.35 1253.07 0.71
7038 23.00 310 6598.86 -1497.63 1276.78 1.58
7130 21.00 308 6684.17 -1524.41 1298.47 2.32
7254 16.75 309 6801.50 -1555.81 1323.44 3.44
7379 13.25 311 6922.24 -1580.59 1344.24 2.83
7505 10.00 311 7045.65 -1599.75 1360.89 2.58
7630 7.00 311 7169.28 -1613.69 1373.02 2.40
7752 5.75 312 7290.53 -1623.84 1381.99 1.03
7967 4.00 317 7504.75 -1636.87 1394.80 0.84
8121 3.00 321 7658.46 -1643.04 1401.89 0.67
8439 3.00 344 7976.03 -1650.72 1416.66 0.38
8502 4.25 341 8038.90 -1651.92 1420.46 2.01
8596 5.50 339 8132.56 -1654.65 1427.96 1.34
8810 5.75 345 8345.53 -1661.14 1447.91 0.30
8967 4.75 345 8501.87 -1664.85 1461.79 0.64
9283 3.75 347 8817.00 -1670.52 1484.51 0.32





































THE FOURTH DATA (Reduced)
AVERAGE TANGENTIAL METHOD
INCL AZIMUTH TVD EASTING NORTH DLS
(DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
0.25 205 360.00 -0.30 -0.70 0.00
0.25 357 596.00 -1.31 -0.50 0.28
1.25 52 1244.94 •4.83 -8.23 0.63
2.50 328 1965.56 -8.93 -31.47 1.26
5.25 316 2161.11 -17.08 -21.03 1.46
8.25 313 2355.75 -33.52 4.08 1.54
10.50 315 2549.13 -56.48 17.30 1.16
14.75 312 2740.39 -87.56 46.79 2.19
19.00 311 2927.95 -130.17 84.49 2.17
22.50 307 3111.24 -184.14 128.19 1.93
23.75 308 3284.13 -242.71 173.14 0.70
26.75 312 3453.27 -303.82 224.41 1.85
26.75 317 3647.04 -373.48 292.87 1.04
26.50 318 3819.58 -431.92 356.64 0.27
26.50 316 3994.98 -491.56 420.60 0.46
25.75 313 4170.96 -553.12 481.09 0.78
26.25 315 4480.15 -661.59 585.84 0.29
27.25 316 4791.79 -771.70 697.88 0.31
25.50 306 4967.39 -837.41 755.01 2.44
27.75 302 5272.23 -964.10 840.46 0.84
27.50 306 5658.53 -1131.71 953.51 0.43
26.50 308 6077.30 -1302.11 1081.93 0.29
26.00 309 6327.53 -1398.69 1158.74 0.24
24.25 308 6517.66 -1468.47 1214.25 0.86
21.00 308 6689.35 -1524.85 1258.30 1.75
13.25 311 6927.31 -1581.43 1304.94 3.13
7.00 311 7174.40 -1614.73 1333.89 2.49
4.00 317 7509.85 -1637.97 1356.33 0.91
3.00 344 7980.97 -1652.15 1381.41 0.41
5.50 339 8137.53 -1655.85 1392.44 1.61
4.75 345 8507.05 -1666.09 1423.96 0.25





























































































































































































.0000  W 





. 0 0 0 0  W 
. 0 0 0 0  H 
.0000 W
.0000 w 
.0000  w 
.0000  w 
.0000  w 
.0000 w 
.0000 w 




.0 0 0 0 w 
.0000  w 





















































































































































































































































































. 2  
.5 
.4 







4 5 6734.00 26.0000 N 51.0000 W 6322.33 1221.40 N -1396.39 W .7
46 6853.00 24.7500 N 51.0000 H 6429.84 1253.50 N -1436.02 W 1.1
47 6944.00 24.2500 N 52.0000 W 6512.65 1276.99 N -1465.55 W .7
48 7038.00 23.0000 N 50.0000 H 6598.77 1300.69 N -1494.82 W 1.6
49 7130.00 21.0000 N 52.0000 W 6684.07 1322.38 N -1521.60 w 2.3
50 7254.00 16.7500 N 51.0000 W 6801.37 1347.34 N -1552.99 w 3.4
51 7379.00 13.2500 N 49.0000 W 6922.09 1368.14 N -1577.77 w 2.8
52 7505.00 10.0000 N 49.0000 W 7045.49 1384.79 N -1596.93 w 2.6
53 7630.00 7.0000 N 49.0000 W 7169.11 1396.91 N -1610.87 w 2.4
54 7752.00 5.7500 N 48.0000 W 7290.35 1405.89 N -1621.02 w 1.0
55 7967.00 4.0000 N 43.0000 W 7504.56 1418.69 N -1634.04 w .8
56 8121.00 3.0000 N 39.0000 w 7658.27 1425.78 N -1640.21 w .7
57 8439.00 3.0000 N 16.0000 w 7975.84 1440.45 N -1647.84 w .4
58 8502.00 4.2500 N 19.0000 w 8038.71 1444.24 N -1649.04 w 2.0
59 8596.00 5.5000 N 21.0000 w 8132.37 1451.75 N -1651.77 w 1.3
60 8810.00 5.7500 N 15.0000 w 8345.34 1471.69 N -1658.25 w .3
61 8967.00 4.7500 N 15.0000 w 8501.68 1485.57 N -1661.97 w .6
62 9283.00 3.7500 N 13.0000 w 8816.80 1508.29 N -1667.63 w .3




RADIUS OF CURVATURE METHOD
STA MEASURED INCLINATION DIRECTION VERTICAL LATITUDE I/3NGITUDE DOGLEG 
# DEPTH DEGREE DEGREE DEPTH COORDINATES SEVERITY
TIE 360.00
1 360.00 .2500 S 25.0000 W
2 596.00 .2500 N 3.0000 W
3 1245.00 1.2500 N 52.0000 E
4 1966.00 2.5000 N 32.0000 W
5 2162.00 5.2500 N 44.0000 H
6 2358.00 8.2500 N 47.0000 H
7 2554.00 10.5000 N 45.0000 W
8 2750.00 14.7500 N 48.0000 W
9 2946.00 19.0000 N 49.0000 W
10 3142.00 22.5000 N 53.0000 W
11 3330.00 23.7500 N 52.0000 W
12 3517.00 26.7500 N 48.0000 w
13 3734.00 26.7500 N 43.0000 w
14 3927.00 26.5000 N 42.0000 H
15 4123.00 26.5000 N 44.0000 W
16 4319.00 25.7500 N 47.0000 H
17 4663.00 26.2500 N 45.0000 W
18 5012.00 27.2500 N 44.0000 H
19 5208.00 25.5000 N ' 54.0000 W
20 5549.00 27.7500 N 58.0000 W
21 5985.00 27.5000 N 54.0000 W
22 6455.00 26.5000 N 52.0000 W
23 6734.00 26.0000 N 51.0000 W
24 6944.00 24.2500 N 52.0000 W
25 7130.00 21.0000 N 52.0000 w
26 7379.00 13.2500 N 49.0000 w
27 7630.00 7.0000 N 49.0000 w
28 7967.00 4.0000 N 43.0000 w
29 8439.00 3.0000 N 16.0000 H
30 8596.00 5.5000 N 21.0000 W
31 8967.00 4.7500 N 15.0000 W
32 10835.00 3.7500 N 13.0000 W
360.00 -.70 S -.30 W
360.00 -.70 S -.30 W .0
596.00 -.56 S -1.04 W .3
1244.93 6.88 N 2.35 E .2
1965.53 28.09 N 6.09 E .4
2161.07 38.50 N -2.05 W 1.5
2355.69 54.65 N -18.48 W 1.5
2549.06 76.82 N -41.44 W 1.2
2740.27 106.30 N -72.51 W 2.2
2927.79 143.99 N -115.11 W 2.2
3111.05 187.68 N -169.05 W 1.9
3283.94 232.63 N -227.63 W .7
3453.05 283.88 N -288.72 W 1.8
3646.83 352.32 N -358.36 W 1.0
3819.36 416.09 N -416.79 W .3
3994.77 480.05 N -476.43 W .5
4170.74 540.53 N -537.98 W .8
4479.93 645.28 N -646.45 H .3
4791.57 757.32 N -756.55 W .3
4967.17 814.37 N -822.18 W 2.4
5271.99 899.80 N -948.84 W .8
5658.28 1012.82 N -1116.41 W .4
6077.05 1141.23 N -1286.81 W .3
6327.28 1218.05 N -1383.38 W .2
6517.40 1273.55 N -1453.15 w .9
6689.06 1317.60 N -1509.53 w 1.7
6926.84 1364.19 N -1566.06 w 3.1
7173.81 1393.13 N -1599.34 w 2.5
7509.22 1415.55 N -1622.56 w .9
7980.33 1440.40 N -1636.62 w .4
8136.89 1451.43 N -1640.31 w 1.6
8506.40 1482.93 N -1650.55 w .2




































LONG’S : FOURTH DATA (Original)
MD INCL
i
AZIM TVD N+/S- E + /W-
SURVEY TIE POINT = = > 300,00 | l l l l ® i l l i l i ! !
W O 0.25 265 360.00 -0.70 -0.30
418 6.25 21* 416.00 -0.91 -0.42
598 . 625 357 59*00 -0.84 -0.67
90S 1.5 6 902.96 3.83 -0.29
1948 1.25 52 1244.87 10.58 3.12
1695 i 8.75 326 1697.82 16.08 5.35
1966 2,5 325 1965.70 22.49 1.28
2064 4.25 330 2063.53 27.45 -1.67
2162 5,25 316 2161.19 33.82 -6.60
2266 7 30* 2258.63 40.55 -14.55
235* *25 313 2355.76 48.86 -24.52
2456 9.25 316 2452.62 59.51 -34.94
l l l l i i i i i i i 16.5 315 i 2549.17 71.68 -46.52
2652 12 313 i 2645.29 84.94 -60.29
2756 14.75 312 2740.62 100.24 -77.01
264* 17 313 2834.87 118.36 -96.76
2946 19 311 2928.07 138.60 -119.28
3044 21 305 ! 3020.16 159.88 -145.16
3142 l l i i i l 367 ; 3111.18 181.98 -173.98
3236 i i m s i 308 j 3197.55 204.57 -203.41
3336 I 23,75 306 i 3283.50 227.99 -233.39
3424 r ,l,2*.S ...310 ; 3368.60 253.13 -264.38
3517 2*75 312 3451.74 280.47 -295.83
3646 27 314 3561.46 318.39 -336.48
3734 26.75 317 3645.31 348.69 -366.26
3329 27.5 319 3729.86 380.88 -395.23
2*5 316 3817.18 414.20 -424.71
4025 26.5 316 3904.89 446.18 -454.52
4123 26.5 31* : 3992.59 477.63 -484.90
4221 2*5 314 4080.30 508.55 -515.82
4319 25.75 313 4168.28 538.26 -547.11




33 4663 26.25 315
34 4914 lliilii 318
35 llllieiillliii2i! 316
36 5110 25x$ 311
37 5205 25.5 306
38 5302 27.5 /  303
39 5549 27.75 302
40 5735 27J5s 304
41 598$ 27.5 396
42 6291 27.75 397
43 545$ lliiiiii 308
44 6639 : 28.5 ’ 310
45 6734 26 309 i
46 6853 24.75 309
47 6944 24.25 308 :
48 7036 29 310 !
49 7139 21 398
50 7254 16.75 309 i
51 7379 13.25 311
52 759$ 19 311
53 7639 7 311
54 7752 5.75 SSIlilt!
55 7967 4 jiiiiii
56 8121 3 321
57 8439 3
58 8502 4.25 ....341.... :
59 8596 8.5 339 i
60 8819 $.75 345
61 8967 4.75 345
62 8289 3.75 347 ;

































































LONG’S : FOURTH DATA (Reduced)
MD INCL AZIM TVD N+/S- E + /W-
SURVEY TIE POINT = = > m o o  | -0.70 | -0,30
360 0.25 lliilli 360.00 -0.70 -0.30
596 0.25 357 596.00 -0.65 -0.54
1245 1,25 52 1244.94 5.12 4.96
1966 2.5 325 1965.64 23.30 2.82
2162 6.25 316 i 2161.18 33.38 -5.67
2355 : 8.25 313 2355.80 49.42 -22.19
2654 10.5 315 2549.17 71.64 -45.11
2750 14.75 312 2740.39 100.98 -76.29
2945 19 311 2927.90 138.63 -118.93
5142 22.5 307 ; 3111.17 182.14 -172.98
iililiiUll 23.75 308 3284.06 227.10 -231.55
liilliilil 28.75 312 3453.19 278.46 -292.51
llliii^lll 26.75 ! 317 : 3646.99 346.86 -362.12
26.5 318 3819.53 410.63 -420.55
4123 26.5 : 316 i 3994.94 474.58 -480.19
4319 25»75 313 4170.92 535.08 -541.71
4663 26.25 315 4480.11 639783 -650.15
5012 27,25 316 4791.76 751.88 -760.23
5205 25*5 306 4967.43 808.99 -825.57
5543 ! 27*75 Iliiiil 5272.28 894.23 -952.31
5985 27.5 306 5658.61 1007.19 -1119.84
6455 28.5 llliiill 6077.39 1135.54 -1290.26
IlliSllililiiiil■■111 6327.61 1212.34 -1386.84
6944 2425 308 ; 6517.74 1267.86 -1456.60
7130 21 308 6689.40 1311.91 -1512.98
7379 13,25 311 6927.18 1358.17 -1569.76
7630 7 311 7174.15 1387.11 -1603.04
7967 4 317 7509.57 1409.18 -1626.56
6439 3 344 7980.71 1433.10 -1641.20
8596 5.5 339 8137.27 1444.07 -1645.02
6967 4.75 345 8506.78 1475.51 -1655.37









UMBER OF STATIONS IN THE SURVEY: 65
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0
2 360.0 .3 205.0 -.7 -.3 360
3 416.0 .3 216.0 -.9 -.5 416
4 596.0 .3 357.0 -.8 -.7 596
5 903.0 1.5 6.0 3.8 -.3 903
6 1245.0 1.3 52.0 10.6 3.1 1244
7 1698.0 .8 326.0 16.1 5.3 1697
8 1966.0 2.5 328.0 22.5 1.2 1965
9 2064.0 4.3 330.0 27.4 -1.7 2063
10 2162.0 5.3 316.0 33.8 -6.6 2161
11 2260.0 7.0 306.0 40.5 -14.6 2258
12 2358.0 8.3 313.0 48.9 -24.6 2355
13 2458.0 9.3 318.0 59.7 -35.2 2454
14 2554.0 10.5 315.0 71.6 -46.5 2549
15 2652.0 12.0 313.0 84.9 -60.3 2645
16 2750.0 14.8 312.0 100.2 -77.0 2740
17 2848.0 17.0 313.0 118.3 -96.8 2834
18 2946.0 19.0 311.0 138.6 -119.3 2928
19 3044.0 21.0 308.0 159.8 -145.2 3020
20 3142.0 22.5 307.0 181.9 -174.0 3111
21 3236.0 24.0 308.0 204.5 -203.4 3197
22 3330.0 23.8 308.0 228.0 -233.4 3283
23 3424.0 26.5 310.0 253.1 -264.4 3368
24 3517.0 26.8 312.0 280.4 -295.8 3451
25 3640.0 27.0 314.0 318.4 -336.5 3561
26 3734.0 26.8 317.0 348.7 -366.3 3645
27 3829.0 27 .5 319.0 380.8 -395.3 3729
28 3927.0 26.5 318.0 414.2 -424.7 3817
29 4025.0 26.5 316.0 446.1 -454.5 3904
30 4123.0 26.5 316.0 477.6 -484.9 3992
31 4221.0 26.5 314.0 508.5 -515.8 4080
32 4319.0 25.8 313.0 538.2 -547.1 4168
33 4449.0 26.5 313.0 577.3 -589.0 4285
34 4663.0 26.3 315.0 643.3 -657.4 4476
35 4914.0 26.3 318.0 723.8 -733.8 4701
36 5012.0 27.3 316.0 756.1 -763.9 4789
37 5110.0 25.5 311.0 786.1 -795.4 4877
38 5208.0 25.5 306.0 812.3 -828.4 4965
39 5302.0 27.5 303.0 836.0 -863.0 5049
40 5549.0 27.8 302.0 897.6 -959.6 5268
41 5736.0 27.5 304.0 944.8 -1032.3 5434
42 5985.0 27.5 306.0 1010.7 -1126.5 5655
43 6201.0 27.8 307.0 1070.3 -1207.0 5846
44 6455.0 26.5 308.0 1140.8 -1298.8 6072
45 6639.0 26.5 310.0 1192.4 -1362.6 6237
46 6734.0 26.0 309.0 1219.1 -1395.1 6322
47 6853.0 24.8 309.0 1251.2 -1434.7 6430
48 6944.0 24.3 308.0 1274.7 -1464.2 6512





















































50 7130.0 21.0 308
51 7254.0 16.8 309
52 7379.0 13.3 311
53 7505.0 10.0 311
54 7630.0 7.0 311
55 7752.0 5.8 312
56 7967.0 4.0 317
57 8121.0 3.0 321
58 8439.0 3.0 344
59 8502.0 4.3 341
60 8596.0 5.5 339
61 8810.0 5.8 345
62 8967.0 4.8 345
63 9283.0 3.8 347



































tfTERPOLATED VALUES AT THE MEASURED DEPTH: .00
NORTH COORDINATE : .00 '
EAST' COORDINATE : .00
TVD COORDINATE : .00
JMBER OF STATIONS IN THE SURVEY: 34
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0
2 360.0 .3 205.0 -.7 -.3 360
3 596.0 .3 357.0 -.7 -.6 596
4 1245.0 1.3 52.0 5.1 4.9 1244
5 1966.0 2.5 328.0 23.3 2.8 1965
6 2162.0 5.3 316.0 33.4 -5.7 2161
7 2358.0 8.3 313.0 49.4 -22.2 2355
8 2554.0 10.5 315.0 71.7 -45.2 2549
9 2750.0 14.8 312.0 101.0 -76.4 2740
10 2946.0 19.0 311.0 138.7 -119.0 2927
11 3142.0 22.5 307.0 182.2 -173.1 3111
12 3330.0 23.8 308.0 227.1 -231.7 3284
13 3517.0 26.8 312.0 278.5 -292.6 3453
14 3734.0 26.8 317.0 346.9 -362.2 3647
15 3927.0 26.5 318.0 410.7 -420.7 3819
16 4123.0 26.5 316.0 474.6 -480.3 3994
17 4319.0 25.8 313.0 535.1 -541.8 4170
18 4663.0 26.3 315.0 639.9 -650.3 4480
19 5012.0 27.3 316.0 751.9 -760.3 4791
20 5208.0 25.5 306.0 809.0 -825.7 4967
21 5549.0 27.8 302.0 894.2 -952.4 5272
22 5985.0 27.5 306.0 1007.2 -1120.0 5658
23 6455.0 26.5 308.0 1135.6 -1290.4 6077
24 6734.0 26.0 309.0 1212.4 -1387.0 6327
25 6944.0 24.3 308.0 1267.9 -1456.7 6517
26 7130.0 21.0 308.0 1311.9 -1513.1 6689
27 7379.0 13.3 311.0 1358.1 -1569.7 6927
28 7630.0 7.0 311.0 1387.0 -1603.0 7174
29 7967.0 4.0 317.0 1409.1 -1626.5 7509
30 8439.0 3.0 344.0 1433.0 -1641.1 7980
31 8596.0 5.5 339.0 1443.9 -1644.9 8137
32 8967.0 4.8 345.0 1475.4 -1655.3 8506













































































































































































4215 29.50 310 4035.44 -703.19 488.32 0.59
4401 29.50 310 4197.33 -773.35 547.19 0.00
4557 29.75 310 4332.77 -832.65 596.95 0.16
4746 29.50 310 4497.27 -903.95 656.77 0.13
4866 30.00 310 4601.19 -949.91 695.34 0.42
4960 29.00 310 4683.40 -984.82 724.63 1.06
5058 28.50 314 4769.53 -1018.46 757.11 2.01
5156 28.00 318 4856.06 -1049.24 791.31 1.98
5254 27.75 321 4942.79 -1077.96 826.77 1.45
5352 27.25 324 5029.91 -1104.33 863.07 1.49
5450 28.25 327 5116.24 -1129.60 901.97 1.77
5548 27.75 327 5202.96 -1154.45 940.24 0.51
5686 27.25 327 5325.65 -1188.86 993.23 0.36
5904 27.75 329 5518.58 -1241.14 1080.24 0.48
5996 26.75 329 5600.73 -1262.47 1115.73 1.09
6141 26.50 329 5730.50 -1295.79 1171.19 0.17
6360 25.75 332 5927.75 -1340.46 1255.20 0.69
6577 25.25 334 6124.02 -1381.04 1338.39 0.46
6764 24.25 336 6294.52 -1412.27 1408.56 0.69
6862 23.00 335 6384.72 -1428.46 1443.26 1.34
6960 20.25 337 6476.67 -1441.71 1474.49 2.89
7058 18.75 336 6569.47 -1454.52 1503.26 1.57
7156 16.25 336 6663.55 -1465.68 1528.32 2.55
7254 15.25 336 6758.10 -1476.16 1551.86 1.02
7352 13.50 339 6853.39 -1484.36 1573.22 1.92
7450 11.75 338 6949.34 -1491.84 1591.73 1.80
7548 10.75 341 7045.62 -1497.79 1609.01 1.17
7646 9.25 344 7142.35 -1502.13 1624.15 1.61
7744 7.75 345 7239.45 -1505.55 1636.92 1.54
7842 6.50 346 7336.82 -1508.23 1647.68 1.28
7940 5.25 347 7434.41 -1510.25 1656.42 1.28
8322 3.00 350 7815.89 -1513.72 1676.11 0.59
8515 2.50 355 8008.70 -1514.46 1684.49 0.28
9288 1.00 19 8781.58 -1510.06 1697.25 0.78
9328 1.00 19 8821.58 -1509.84 1697.91 0.00
10325 2.50 64 9817.63 -1470.75 1716.97 0.25
10385 2.50 64 9877.57 -1468.40 1718.12 0.00
11105 2.50 64 10596.89 -1440.17 1731.89 0.00
T-4140 237
Table 0 4 2
THE FIFTH DATA (Reduced)
TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
454 0.25 345 454.00 -0.30 1.00 0.00
606 2.75 358 605.82 -0.55 8.29 1.70
910 2.75 325 909.47 -8.92 20.24 0.52
1310 1.50 338 1309.34 -12.84 29.94 0.32
1787 0.50 280 1786.32 -16.94 30.67 0.23
1951 2.50 298 1950.16 -23.26 34.03 1.31
2147 6.25 296 2145.00 -42.44 43.38 1.92
2343 10.50 298 2337.72 -73.97 60.15 2.18
2539 13.25 305 2528.50 -110.77 85.91 1.62
2735 17.50 302 2715.43 -160.76 117.15 2.22
2931 21.00 302 2898.41 -220.32 154.37 1.79
3089 24.75 299 3041.90 -278.18 186.44 2.50
3286 26.50 299 3218.20 -355.06 229.05 0.89
3533 28.25 300 3435.78 -456.30 287.51 0.73
3782 29.00 307 3653.56 -552.71 360.16 1.40
4028 30.00 308 3866.60 -649.64 435.88 0.45
4401 29.50 310 4191.24 -790.34 553.95 0.30
4746 29.50 310 4491.52 -920.48 663.15 0.00
4960 29.00 310 4678.68 -999.96 729.84 0.23
5156 28.00 318 4851.74 -1061.53 798.22 1.98
5352 27.25 324 5025.99 -1114.28 870.82 1.45
5548 27.75 327 5199.45 -1163.98 947.36 0.76
5904 27.75 329 5514.50 -1249.35 1089.44 0.26
6141 26.50 329 5726.60 -1303.82 1180.09 0.53
6577 25.25 334 6120.94 -1385.35 1347.25 0.57
6862 23.00 335 6383.29 -1432.41 1448.17 0.80




7254 15.25 336 6757.99 -1479.01 1552.83 1.79
7450 11.75 338 6949.88 -1493.96 1589.83 1.80
7646 9.25 344 7143.33 -1502.64 1620.12 1.37
7842 6.50 346 7338.07 -1508.01 1641.65 1.41
8322 3.00 350 7817.41 -1512.37 1666.39 0.73
9288 1.00 19 8783.26 -1506.88 1682.33 0.63
10325 2.50 64 9819.28 -1466.23 1702.16 0.24



































THE FIFTH DATA (Original)
AVERAGE TANGENTIAL METHOD
INCL AZIMUTH TVD EASTING NORTH DLS
(DEG) (DEG) (FT) (FT) (FT) (0/100FT)
0.25 345 454.00 -0.30 1.00 0.00
1.75 328 514.99 -0.72 1.98 2.51
2.75 358 605.92 -1.77 5.39 1.70
2.50 326 727.79 -3.50 10.71 1.22
2.75 325 909.60 -8.22 17.58 0.14
2.50 330 1092.41 -12.72 24.64 0.19
1.50 338 1309.28 -16.04 31.45 0.48
0.75 330 1684.21 -19.27 38.07 0.20
0.50 280 1786.20 -20.18 38.71 0.59
1.25 305 1852.19 -21.11 39.09 1.28
2.50 298 1950.14 -23.84 40.77 1.30
4.25 291 2047.97 -29.09 43.16 1.83
6.25 296 2145.56 -37.32 46.74 2.09
8.50 302 2242.75 -48.32 52.84 2.43
10.50 298 2339.40 -62.33 60.92 2.15
11.50 303 2435.60 -78.44 70.41 1.41
13.25 305 2531.33 -95.85 82.16 1.84
15.50 305 2626.26 -115.78 96.11 2.30
17.50 302 2720.22 -138.99 111.48 2.22
19.75 301 2813.09 -165.68 127.83 2.32
21.00 302 2904.96 -194.77 145.66 1.32
23.50 301 2995.66 -226.41 165.04 2.58
24.75 299 3050.42 -247.65 177.31 2.49
26.25 299 3138.87 -284.55 197.76 1.53
26.50 299 3227.57 -323.01 219.08 0.25
27.25 300 3338.18 -371.80 246.68 0.71
28.25 300 3447.03 -421.40 275.32 0.81
28.25 305 3558.90 -472.10 307.62 1.86
29.00 307 3665.99 -519.38 341.97 1.00




4028 30.00 308 3879.56 -615.90 416.72 0.00
4215 29.50 310 4041.91 -688.01 475.11 0.59
4401 29.50 310 4203.80 -758.17 533.98 0.00
4557 29.75 310 4339.41 -817.25 583.55 0.16
4746 29.50 310 4503.70 •888.82 643.61 0.13
4866 30.00 310 4607.89 -934.43 681.88 0.42
4960 29.00 310 4689.70 -969.89 711.64 1.06
5058 28.50 314 4775.62 -1004.92 743.18 2.03
5156 28.00 318 4861.95 -1037.14 776.54 2.00
5254 27.75 321 4948.57 -1066.90 811.38 1.45
5352 27.25 324 5035.50 -1094.45 847.28 1.50
5450 28.25 327 5122.23 -1120.29 884.89 1.75
5548 27.75 327 5208.76 -1145.35 923.48 0.51
5686 27.25 327 5331.17 -1180.05 976.92 0.36
5904 27.75 329 5524.54 -1233.40 1062.28 0.48
5996 26.75 329 5606.32 -1255.09 1098.39 1.09
6141 26.50 329 5735.95 -1288.56 1154.09 0.17
6360 25.75 332 5932.57 -1336.04 1238.02 0.69
6577 25.25 334 6128.44 -1378.46 1321.26 0.46
6764 24.25 336 6298.26 -1411.54 1392.21 0.70
6862 23.00 335 6388.04 -1427.83 1427.95 1.34
6960 20.25 337 6479.15 -1442.52 1460.94 2.91
7058 18.75 336 6571.53 -1455.56 1490.94 1.57
7156 16.25 336 6664.99 -1467.55 1517.87 2.55
7254 15.25 336 6759.31 -1478.37 1542.17 1.02
7352 13.50 339 6854.24 -1487.68 1564.64 1.94
7450 11.75 338 6949.87 -1495.53 1584.57 1.80
7548 10.75 341 7045.99 -1502.23 1602.48 1.18
7646 9.25 344 7142.50 -1507.34 1618.71 1.62
7744 7.75 345 7239.43 -1511.21 1632.67 1.54
7842 6.50 346 7336.67 -1514.26 1644.44 1.28
7940 5.25 347 7434.15 -1516.60 1654.19 1.28
8322 3.00 350 7815.16 -1522.08 1681.12 0.59
8515 2.50 355 8007.94 -1523.29 1690.30 0.29
9288 1.00 19 8780.58 -1526.16 1666.87 1.34
9328 1.00 19 8820.58 -1525.94 1667.53 0.00
10325 2.50 64 9817.11 -1505.76 1690.33 0.20
10385 2.50 64 9877.05 -1503.41 1691.48 0.00
11105 2.50 64 10596.37 -1475.18 1705.25 0.00
T-4140 241
Table 0 4 4
THE FIFTH DATA (Reduced)
AVERAGE TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100FT)
454 0.25 345 454.00 -0.30 1.00 0.00
606 2.75 358 605.95 -0.89 4.94 1.66
910 2.75 325 909.60 -5.52 18.77 0.52
1310 1.50 338 1309.32 -12.59 31.80 0.33
1787 0.50 280 1786.25 -19.06 37.04 0.30
1951 2.50 298 1950.19 -23.12 38.44 1.25
2147 6.25 296 2145.62 -36.44 45.23 1.91
2343 10.50 298 2339.53 -61.88 58.19 2.17
2539 13.25 305 2531.34 -96.27 79.26 1.58
2735 17.50 302 2720.32 -139.60 107.94 2.21
2931 21.00 302 2905.36 -194.40 142.19 1.79
3089 24.75 299 3050.94 -247.32 173.36 2.49
3286 26.50 299 3228.56 -321.84 214.66 0.89
3533 28.25 300 3447.90 -420.69 270.59 0.73
3782 29.00 307 3666.47 -520.16 336.43 1.38
4028 30.00 308 3880.58 -616.27 410.17 0.45
4401 29.50 310 4204.41 -760.11 526.65 0.30
4746 29.50 310 4504.69 -890.25 635.85 0.00
4960 29.00 310 4691.40 -970.35 703.07 0.23
5156 28.00 318 4863.65 -1037.62 768.03 2.01
5352 27.25 324 5037.31 -1094.82 838.66 1.47
5548 27.75 327 5211.16 -1146.08 913.25 0.75
5904 27.75 329 5526.22 -1233.92 1053.82 0.26
6141 26.50 329 5737.15 -1289.57 1146.44 0.53
6577 25.25 334 6129.44 -1380.36 1313.66 0.58
6862 23.00 335 6389.55 -1430.51 1418.80 0.80
7058 18.75 336 6572.68 -1459.47 1482.35 2.18




7450 11.75 338 6950.70 -1500.66 1576.82 1.80
7646 9.25 344 7143.42 -1512.29 1610.59 1.39
7842 6.50 346 7337.57 -1519.24 1636.53 1.41
8322 3.00 350 7815.92 -1527.50 1675.41 0.73
9288 1.00 19 8781.33 -1530.15 1641.80 1.21
10325 2.50 64 9817.85 -1509.16 1665.52 0.20




RADIUS OF CURVATURE METHOD
STA MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG 






































































































































.0 0 0 0  W 
.0 0 0 0  W 
.0000  W 
.0 0 0 0  W 
. 0 0 0 0  W 
. 0 0 0 0  W
.0000  w 
.0000  w 
.0000  w 
.0000  w 
.0000  w 
.0000 w 
.0 0 0 0  w 
.0 0 0 0  w 
.0000 w 
.0000  w 
.0000  w 
.0000 w 
.0000  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
.0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w
. 0 0 0 0  H
. 0 0 0 0  w 
, 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
, 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 
. 0 0 0 0  w 










































































































































































































































2 . 4  
2.1
1 . 4  
1.8






1 . 5  
. 3  




















4 5 5 9 0 4 . 0 0 2 7 . 7 5 0 0 N 3 1 . 0 0 0 0 w 5 5 2 4 . 4 6 1 0 6 2 . 8 1 N - 1 2 3 1 . 9 7 W . 5
4 6 5 9 9 6 . 0 0 2 6 . 7 5 0 0 N 3 1 . 0 0 0 0 w 5 6 0 6 . 2 5 1 0 9 8 . 9 1 N - 1 2 5 3 . 6 7 W 1 . 1
4 7 6 1 4 1 . 0 0 2 6 . 5 0 0 0 N 3 1 . 0 0 0 0 w 5 7 3 5 . 8 7 1 1 5 4 . 6 1 N - 1 2 8 7 . 1 4 W . 2
4 8 6 3 6 0 . 0 0 2 5 . 7 5 0 0 N 2 8 . 0 0 0 0 w 5 9 3 2 . 5 0 1 2 3 8 . 5 3 N - 1 3 3 4 . 6 2 W . 7
4 9 6 5 7 7 . 0 0 2 5 . 2 5 0 0 N 2 6 . 0 0 0 0 w 6 1 2 8 . 3 6 1 3 2 1 . 7 7 N - 1 3 7 7 . 0 3 W . 5
5 0 6 7 6 4 . 0 0 2 4 . 2 5 0 0 N 2 4 . 0 0 0 0 w 6 2 9 8 . 1 8 1 3 9 2 . 7 2 N - 1 4 1 0 . 1 1 W . 7
5 1 6 8 6 2 . 0 0 2 3 . 0 0 0 0 H 2 5 . 0 0 0 0 w 6 3 8 7 . 9 6 1 4 2 8 . 4 5 N - 1 4 2 6 . 4 0 H 1 . 3
5 2 6 9 6 0 . 0 0 2 0 . 2 5 0 0 N 2 3 . 0 0 0 0 w 6 4 7 9 . 0 6 1 4 6 1 . 4 4 N - 1 4 4 1 . 0 8 W 2 . 9
5 3 7 0 5 8 . 0 0 1 8 . 7 5 0 0 N 2 4 . 0 0 0 0 w 6 5 7 1 . 4 3 1 4 9 1 . 4 4 N - 1 4 5 4 . 1 3 W 1 . 6
5 4 7 1 5 6 . 0 0 1 6 . 2 5 0 0 N 2 4 . 0 0 0 0 w 6 6 6 4 . 8 9 1 5 1 8 . 3 6 N - 1 4 6 6 . 1 1 W 2 . 6
5 5 7 2 5 4 . 0 0 1 5 . 2 5 0 0 N 2 4 . 0 0 0 0 w 6 7 5 9 . 2 1 1 5 4 2 . 6 6 N - 1 4 7 6 . 9 3 W 1 . 0
5 6 7 3 5 2 . 0 0 1 3 . 5 0 0 0 N 2 1 . 0 0 0 0 w 6 8 5 4 . 1 4 1 5 6 5 . 1 4 N - 1 4 8 6 . 2 4 W 1 . 9
5 7 7 4 5 0 . 0 0 1 1 . 7 5 0 0 N 2 2 . 0 0 0 0 w 6 9 4 9 . 7 6 1 5 8 5 . 0 6 N - 1 4 9 4 . 0 9 w 1 . 8
5 8 7 5 4 8 . 0 0 1 0 . 7 5 0 0 N 1 9 . 0 0 0 0 w 7 0 4 5 . 8 8 1 6 0 2 . 9 7 N - 1 5 0 0 . 7 9 w 1 . 2
5 9 7 6 4 6 . 0 0 9 . 2 5 0 0 N 1 6 . 0 0 0 0 w 7 1 4 2 . 3 9 1 6 1 9 . 2 0 N - 1 5 0 5 . 9 0 H 1 . 6
6 0 7 7 4 4 . 0 0 7 . 7 5 0 0 N 1 5 . 0 0 0 0 w 7 2 3 9 . 3 1 1 6 3 3 . 1 6 N - 1 5 0 9 . 7 7 W 1 . 5
6 1 7 8 4 2 . 0 0 6 . 5 0 0 0 N 1 4 . 0 0 0 0 w 7 3 3 6 . 5 5 1 6 4 4 . 9 2 N - 1 5 1 2 . 8 2 W 1 . 3
6 2 7 9 4 0 . 0 0 5 . 2 5 0 0 N 1 3 . 0 0 0 0 w 7 4 3 4 . 0 3 1 6 5 4 . 6 8 N - 1 5 1 5 . 1 6 W 1 . 3
6 3 8 3 2 2 . 0 0 3 . 0 0 0 0 N 1 0 . 0 0 0 0 w 7 8 1 5 . 0 2 1 6 8 1 . 6 0 N - 1 5 2 0 . 6 4 W . 6
6 4 8 5 1 5 . 0 0 2 . 5 0 0 0 N 5 . 0 0 0 0 w 8 0 0 7 . 8 0 1 6 9 0 . 7 8 N - 1 5 2 1 . 8 4 W . 3
6 5 9 2 8 8 . 0 0 1 . 0 0 0 0 N 1 9 . 0 0 0 0 E 8 7 8 0 . 4 1 1 7 1 4 . 0 4 N - 1 5 1 8 . 9 9 W . 2
6 6 9 3 2 8 . 0 0 1 . 0 0 0 0 N 1 9 . 0 0 0 0 E 8 8 2 0 . 4 1 1 7 1 4 . 7 0 N - 1 5 1 8 . 7 6 w . 0
6 7 1 0 3 2 5 . 0 0 2 . 5 0 0 0 N 6 4 . 0 0 0 0 E 9 8 1 6 . 9 1 1 7 3 6 . 9 2 N - 1 4 9 9 . 1 0 w . 2
6 8 1 0 3 8 5 . 0 0 2 . 5 0 0 0 N 6 4 . 0 0 0 0 E 9 8 7 6 . 8 6 1 7 3 8 . 0 6 N - 1 4 9 6 . 7 5 w . 0




RADIUS OF CURVATURE METHOD
STA MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG 




454.00 .2500 N 15.0000 W
2 606.00 2.7500 N 2.0000 W
3 910.00 2.7500 N 25.0000 W
4 1310.00 1.5000 N 22.0000 W
5 1787.00 .5000 N 80.0000 W
6 1951.00 2.5000 N 62.0000 W
7 2147.00 6.2500 N 64.0000 W
8 2343.00 10.5000 N 62.0000 W
9 2539.00 13.2500 N 55.0000 w
10 2735.00 17.5000 N 58.0000 w
11 2931.00 21.0000 N 58.0000 w
12 3089.00 24.7500 N 61.0000 w
13 3286.00 26.5000 N 61.0000 w
14 3533.00 28.2500 N 60.0000 w
15 3782.00 29.0000 N 53.0000 w
16 4028.00 30.0000 N 52.0000 w
17 4401.00 29.5000 N 50.0000 w
18 4746.00 29.5000 N 50.0000 w
19 4960.00 29.0000 N 50.0000 w
20 5156.00 28.0000 N 42.0000 w
21 5352.00 27.2500 N 36.0000 w
22 5548.00 27.7500 N 33.0000 w
23 5904.00 27.7500 N 31.0000 w
24 6141.00 26.5000 N 31.0000 H
25 6577.00 25.2500 N 26.0000 w
26 6862.00 23.0000 N 25.0000 w
27 7058.00 18.7500 N 24.0000 w
28 7254.00 15.2500 N 24.0000 w
29 7450.00 11.7500 N 22.0000 w
30 7646.00 9.2500 N 16.0000 w
31 7842.00 6.5000 N 14.0000 w
32 8322.00 3.0000 N 10.0000 w
33 9288.00 1.0000 N 19.0000 E
34 10325.00 2.5000 N 64.0000 E
35 11105.00 2.5000 N 64.0000 E
454.00 1.00 N -.30 W
454.00 1.00 N -.30 H .0
605.94 4.93 N -.89 W 1.7
909.59 19.01 N -4.27 W .4
1309.30 32.61 N -10.18 W .3
1786.22 37.63 N -16.38 H .3
1950.16 39.02 N -20.42 W 1.3
2145.55 45.81 N -33.74 W 1.9
2339.42 58.77 N -59.17 W 2.2
2531.21 79.83 N -93.53 W 1.6
2720.15 108.50 N -136.85 W 2.2
2905.16 142.74 N -191.64 H 1.8
3050.71 173.90 N -244.55 W 2.5
3228.33 215.20 N -319.06 w .9
3447.66 271.13 N -417.91 w .7
3666.22 336.92 N -517.32 w 1.4
3880.33 410.67 N -613.42 w .5
4204.16 527.14 N -757.25 w .3
4504.44 636.34 N -887.39 w .0
4691.15 703.55 N -967.49 w .2
4863.40 768.47 N -1034.71 H 2.0
5037.05 839.06 N -1091.88 w 1.5
5210.90 913.64 N -1143.14 w .8
5525.96 1054.20 N -1230.97 H .3
5736.89 1146.82 N -1286.62 W .5
6129.17 1313.98 N -1377.38 W .6
6389.26 1419.11 N -1427.53 W .8
6572.35 1482.65 N -1456.48 w 2.2
6759.76 1534.99 N -1479.79 w 1.8
6950.32 1577.10 N -1497.66 H 1.8
7143.02 1610.86 N -1509.28 W 1.4
7337.15 1636.79 N -1516.23 W 1.4
7815.43 1675.66 N -1524.50 W .7
8780.79 1708.91 N -1521.88 W .2
9817.28 1732.02 N -1501.43 w .2






# SURVEY TIE POINT = = >
1 454 0.25 245
2 SIS 4,76 328 i
3 606 2*75 i 358 ;
4 728 2.5 ' 326
5 616 2.75 ,:>32S
6 1098 2.8 230 i
7 1316 1.5 , 338 i
8 1688 0.75 330 I
9 ...1787..... 6.5 280 i
10 . 'Tr 1653 “ l i l l i l i 308
11 1951 2.5 ■ 298 :
12 2046 4.25 281
13 2147 8.25 296 ;
14 2248 8.5 ; 202 i
15 2343 10.5 298
16 2441 11.5 363 :
17 2836 13.25 205 i
18 2637 45.5 308 ;
19 2738 17,5 302 i
20 2833 18.75 381 i
21 2631 ; 21 302 j
22 3026 ! 23.5 301 j
23 3086 24.75 299
24 3187 28.25 299 I
25 3288 26.5 299 i
26 3416 l i l l i l 300
27 m i i i m 28.25 300
28 3686 28.25 305
29 3782 28 307 ;
30 3904 30 s 308 :
31 4026 36 308 j
32 4215 28.5 310
33 4401 26.5 310 !
34 4567 <*f* 310
DATA (Original) 
TVD N+/S- E+/W-

















































































8998 28*75 329 i
6141 28.5 . 329
6360 26*75 332 i
6577 25*25 334 ;
6784 24.28 336
6862 23 336 i
I l l l i i i i l S I 20.25 337
7058 18.75 336
7156 1825 338 !
7254 15.25 l l i i l l l l
7352 13.5 l i H I I I
7450 11*75 338 ;
7548 10.78 ....341...]
7646 l i i i l i 344 i
7744 7*75 345
7642 8 6 346













































LONG’S : FIFTH DATA (Reduced)
STA MD INCL AZIM TVD N + /S - E+/W -
________ i_______ i________  i___________i________
# SURVEY TIE POINT = = > 454.00 | 1.00 | -0,30
1 454 , i 3.25 345 454.00 1.00 -0.30
2 608 2.75 1....358 '• i 605.94 4.97 -0.51
3 816 '2 J5 325 909.60 18.23 -4.95
4 1316 4.3 338 1309.32 30.94 •12.42
5 1787 et 280 1786.25 37.09 -16.80
6 1961 2.5 298 I 1950.19 38.90 -20.67
7 2147 6.25 295 2145.58 45.58 -34.04
8 2343 ' 16.5 298 2339.45 58.65 -59.41
9 2636 ; 13.25 305 2531.25 79.92 -93.58
10 2736 47.5 302 j 2720.19 108.44 -136.99
11 2931 21 302 : 2905.20 142.67 -191.79
12 3088 24.75 299 i 3050.76 173.72 -244.74
13 3286 26.5 299 3228.37 215.03 -319.26
14 3533 28.25 300 i 3447.71 270.97 -418.08
15 3782 20 307 3666.33 336.78 -517.35
16 4026 30 308 i 3881.31 410.84 -613.83
17 4401 i 29.5 310 4204.29 526.97 -757.28
18 4746 29.5 310 4504.56 636.17 -887.42
19 4966 29 310 l 4691.27 703.38 -967.53
20 5188 28 318 4863.58 768.14 -1034.73
21 5362 27.25 r..3 2 4 ,,m- 5037.27 838.65 -1091.91
22 5543 i i i l l i 327 5211.13 913.22 -1143.14
23 5064 27*75 329 5526.20 1053.77 -1230.96
24 6141 26.5 329 5737.13 1146.40 -1286.61
25 6577 25.25 334 6129.46 1313.38 -1377.49
26 6862 23 3361 6389.55 1418.49 -1427.68
27 7053 18*75 336 6572.64 1482.00 -1456.69
28 7284 15.25 336 6760.05 1534.34 -1479.99
29 7456 11.75 338 6950.60 1576.41 -1497.96
30 7643 9.25 344 7143.31 1610.06 -1509.78
31 7842 as 345 ; 7337.44 1635.97 -1516.80
32 8322 3 380 7815.72 1674.72 -1525.56
33 9283 1 19 8781.10 1707.59 -1527.21
34 10326 2.5 64 9817.63 1726.06 -1503.93





NTERPOLATED VALUES AT THE MEASURED DEPTH: .00
NORTH COORDINATE : .00
EAST COORDINATE : .00
TVD COORDINATE : .00
UMBER OF STATIONS IN THE SURVEY: 71
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0
2 454.0 .3 345.0 1.0 -.3 454
3 515.0 1.8 328.0 1.9 -.8 515
4 606.0 2.8 358.0 5.2 -1.6 605
5 728.0 2.5 326.0 10.4 -3.2 727
6 910.0 2.8 325.0 17.2 -7.9 909
7 1093.0 2.5 330.0 24.3 -12.4 1092
8 1310.0 1.5 338.0 31.0 -15.9 1309
9 1685.0 .8 330.0 37.7 -18.9 1684
10 1787.0 .5 280.0 38.4 -19.7 1786
11 1853.0 1.3 305.0 38.8 -20.6 1852
12 1951.0 2.5 298.0 40.4 -23.3 1950
13 2049.0 4.3 291.0 42.7 -28.6 2048
14 2147.0 6.3 296.0 46.4 -36.8 2145
15 2245.0 8.5 302.0 52.6 -47.7 2242
16 2343.0 10.5 298.0 60.6 -61.8 2339
17 2441.0 11.5 303.0 70.1 -77.8 2435
18 2539.0 13.3 305.0 81.9 -95.2 2531
19 2637.0 15.5 305.0 95.8 -115.2 2626
20 2735.0 17.5 302.0 111.1 -138.4 2720
21 2833.0 19.8 301.0 127.5 -165.1 2813
22 2931.0 21.0 302.0 145.3 -194.2 2904
23 3029.0 23.5 301.0 164.7 -225.8 2995
24 3089.0 24.8 299.0 176.9 -247.1 3050
25 3187.0 26.3 299.0 197.4 -284.0 3138
26 3286.0 26.5 299.0 218.7 -322.4 3227
27 3410.0 27.3 300.0 246.3 -371.2 3338
28 3533.0 28.3 300.0 275.0 -420.8 3447
29 3660.0 28.3 305.0 307.2 -471.5 3558
30 3782.0 29.0 307.0 341.6 -518.7 3666
31 3904.0 30.0 308.0 378.2 -566.4 3772
32 4028.0 30.0 308.0 416.3 -615.2 3879
33 4215.0 29.5 310.0 474.7 -687.4 4041
34 4401.0 29.5 310.0 533.6 -757.5 4203
35 4557.0 29.8 310.0 583.2 -816.6 4339
36 4746.0 29.5 310.0 643.2 -888.2 4503
37 4866.0 30.0 310.0 681.5 -933.8 4607
38 4960.0 29.0 310.0 711.2 -969.2 4689
39 5058.0 28.5 314.0 742.8 -1004.2 4775
40 5156.0 28.0 318.0 776.1 -1036.5 4861
41 5254.0 27.8 321.0 810.9 -1066.2 4948
42 5352.0 27.3 324.0 846.8 -1093.8 5035
43 5450.0 28.3 327.0 884.4 -1119.6 5122
44 5548.0 27.8 327.0 923.0 -1144.6 5208
45 5686.0 27.3 327.0 976.4 -1179.3 5331
46 5904.0 27.8 329.0 1061.8 -1232.7 5524
47 5996.0 26.8 329.0 1097.9 -1254.4 5606
48 6141.0 26.5 329.0 1153.6 -1287.8 5735





















































50 6577.0 25.3 334.0 1320.7 -1377.7 6128.4
51 6764.0 24.3 336.0 1391.6 -1410.9 6298.3
52 6862.0 23.0 335.0 1427.4 -1427.1 6388.1
53 6960.0 20.3 337.0 1460.4 -1441.9 6479.1
54 7058.0 18.8 336.0 1490.4 -1454.9 6571.5
55 7156.0 16.3 336.0 1517.3 -1466.9 6665.0
56 7254.0 15.3 336.0 1541.6 -1477.7 6759.3
57 7352.0 13.5 339.0 1564.0 -1487.0 6854.2
56 7450.0 11.8 338.0 1584.0 -1494.9 6949.9
59 7548.0 10.8 341.0 1601.9 -1501.6 7046.0
60 7646.0 9.3 344.0 1618.1 -1506.7 7142.5
61 7744.0 7.8 345.0 1632.0 -1510.6 7239.4
62 7842.0 6.5 346.0 1643.8 -1513.7 7336.6
63 7940.0 5.3 347.0 1653.5 -1516.0 7434.1
64 8322.0 3.0 350.0 1680.4 -1521.7 7815.1
65 8515.0 2.5 355.0 1689.6 -1522.9 8007.9
66 9288.0 1.0 19.0 1712.7 -1522.2 8780.5
67 9328.0 1.0 19.0 1713.4 -1522.0 8820.5
68 10325.0 2.5 64.0 1731.2 -1499.6 9817.1
69 10385.0 2.5 64.0 1732.3 -1497.2 9877.0









[JMBER OF STATIONS IN THE SURVEY: 37
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0
2 454.0 .3 345.0 1.0 -.3 454
3 606.0 2.8 358.0 4.9 -.5 605
4 910.0 2.8 325.0 18.2 -4.9 909
5 1310.0 1.5 338.0 30.9 -12.4 1309
6 1787.0 .5 280.0 37.1 -16.8 1786
7 1951.0 2.5 298.0 38.9 -20.6 1950
8 2147.0 6.3 296.0 45.5 -34.0 2145
9 2343.0 10.5 298.0 58.6 -59.4 2339
10 2539.0 13.3 305.0 79.9 -93.6 2531
11 2735.0 17.5 302.0 108.4 -137.0 2720
12 2931.0 21.0 302.0 142.7 -191.8 2905
13 3089.0 24.8 299.0 173.7 -244.8 3050
14 3286.0 26.5 299.0 215.0 -319.3 3228
15 3533.0 28.3 300.0 271.0 -418.1 3447
16 3782.0 29.0 307.0 336.8 -517.4 3666
17 4028.0 30.0 308.0 410.5 -613.5 3880
18 4401.0 29.5 310.0 527.0 -757.3 4204
19 4746.0 29.5 310.0 636.2 -887.4 4504
20 4960.0 29.0 310.0 703.4 -967.5 4691
21 5156.0 28.0 318.0 768.2 -1034.7 4863
22 5352.0 27.3 324.0 838.7 -1091.9 5037
23 5548.0 27.8 327.0 913.3 -1143.1 5211
24 5904.0 27.8 329.0 1053.8 -1231.0 5526
25 6141.0 26.5 329.0 1146.4 -1286.6 5737
26 6577.0 25.3 334.0 1313.4 -1377.5 6129
27 6862.0 23.0 335.0 1418.5 -1427.7 6389
28 7058.0 18.8 336.0 1482.0 -1456.7 6572
29 7254.0 15.3 336.0 1534.4 -1480.0 6760
30 7450.0 11.8 338.0 1576.4 -1497.9 6950
31 7646.0 9.3 344.0 1610.1 -1509.7 7143
32 7842.0 6.5 346.0 1636.0 -1516.8 7337
33 8322.0 3.0 350.0 1674.7 -1525.5 7815
34 9288.0 1.0 19.0 1707.5 -1527.2 8781
35 10325.0 2.5 64.0 1726.0 -1503.9 9817







































THE SIXTH DATA (Original)
TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100FT)
100 0.00 0.00 100.00 0.00 0.00 0.00
1000 3.00 0.00 998.77 0.00 47.10 0.33
2000 6.00 1.00 1993.29 1.82 151.61 0.30
2100 9.00 1.00 2092.06 2.10 167.26 3.00
2200 12.00 1.00 2189.87 2.46 188.04 3.00
2250 13.50 1.00 2238.49 2.66 199.71 3.00
2350 15.50 1.40 2334.85 3.32 226.43 2.00
2450 17.50 1.80 2430.23 4.26 256.49 2.00
2550 19.50 2.20 2524.49 5.54 289.84 2.00
2650 21.50 2.60 2617.53 7.21 326.45 2.01
2750 23.50 3.00 2709.24 9.29 366.27 2.01
2850 25.50 3.40 2799.50 11.85 409.25 2.01
2950 27.50 3.80 2888.20 14.91 455.32 2.01
3050 29.50 4.20 2975.23 18.51 504.43 2.01
3150 31.00 4.50 3060.95 22.55 555.78 1.51
3250 23.50 4.80 3152.66 25.89 595.51 7.50
3350 34.00 5.10 3235.56 30.86 651.21 10.50
3450 35.50 5.40 3316.97 36.33 709.02 1.51
3550 37.00 5.70 3396.83 42.30 768.91 1.51
3650 38.50 6.00 3475.09 48.81 830.82 1.51
3750 40.00 6.30 3551.70 55.86 894.71 1.51
3850 41.50 6.60 3626.59 63.48 960.53 1.51
3950 43.00 6.90 3699.73 71.67 1028.24 1.51
4050 44.50 7.20 3771.06 80.46 1097.78 1.51
4150 46.00 7.50 3840.52 89.85 1169.09 1.52
4250 46.50 7.70 3909.36 99.57 1240.98 0.52
4350 47.00 7.90 3977.56 109.62 1313.42 0.52
4450 47.50 8.10 4045.12 120.01 1386.41 0.52
4550 48.00 8.30 4112.03 130.73 1459.95 0.52




4750 49.00 8.70 4243.90 153.22 1608.62 0.52
4850 49.50 8.90 4308.84 164.98 1683.75 0.52
4950 50.00 9.10 4373.12 177.10 1759.39 0.52
5050 50.50 9.30 4436.73 189.57 1835.54 0.52
5150 51.00 9.50 4499.66 202.40 1912.19 0.52
5250 51.50 9.70 4561.91 215.58 1989.33 0.52
5350 52.00 9.90 4623.48 229.13 2066.96 0.52
5450 52.50 10.10 4684.35 243.04 2145.06 0.52
5550 53.00 10.30 4744.54 257.32 2223.64 0.52
5650 53.50 10.50 4804.02 271.97 2302.68 0.53
5750 54.00 10.70 4862.80 286.99 2382.17 0.53
5850 54.50 10.90 4920.87 302.39 2462.12 0.53
5950 55.00 11.10 4978.22 318.16 2542.50 0.53
6050 55.50 11.30 5034.86 334.31 2623.31 0.53
6100 55.75 11.40 5063.00 342.48 2663.83 0.53
6200 55.55 11.60 5119.57 359.06 2744.60 0.26
6300 55.35 11.80 5176.43 375.88 2825.13 0.26
6400 55.15 12.00 5233.57 392.94 2905.40 0.26
6500 54.95 12.20 5291.00 410.24 2985.42 0.26
6600 54.75 12.40 5348.72 427.78 3065.18 0.26
6700 54.55 12.60 5406.72 445.55 3144.68 0.26
6800 54.35 12.80 5465.00 463.55 3223.92 0.26
6900 55.15 13.00 5522.14 482.01 3303.88 0.82
7000 53.95 13.20 5580.99 500.47 3382.59 1.21
7100 53.75 13.40 5640.12 519.16 3461.04 0.26
7200 53.55 13.60 5699.53 538.08 3539.22 0.26
7300 53.35 13.80 5759.23 557.21 3617.14 0.26
7400 53.15 14.00 5819.20 576.57 3694.78 0.26
7500 52.95 14.20 5879.45 596.15 3772.15 0.26
7600 52.75 14.40 5939.98 615.95 3849.25 0.26
7700 52.55 14.60 6000.79 635.96 3926.08 0.26
7800 52.35 14.80 6061.87 656.18 4002.63 0.26
7900 52.15 15.00 6123.23 676.62 4078.90 0.25
8000 51.95 15.20 6184.86 697.27 4154.89 0.25
8100 51.75 15.40 6246.77 718.12 4230.60 0.25
8200 51.55 15.60 6308.96 739.18 4306.03 0.25
8300 51.35 15.80 6371.41 760.45 4381.18 0.25




8500 50.95 16.20 6497.14 803.58 4530.62 0.25
8600 50.75 16.40 6560.41 825.44 4604.91 0.25
8700 50.55 16.60 6623.95 847.50 4678.91 0.25
8800 50.35 16.80 6687.76 869.76 4752.62 0.25
8900 50.15 17.00 6751.84 892.20 4826.03 0.25
9000 49.95 17.20 6816.19 914.84 4899.16 0.25
9100 49.75 17.40 6880.80 937.66 4971.99 0.25
9200 49.55 17.60 6945.68 960.67 5044.53 0.25
9300 49.35 17.80 7010.82 983.87 5116.76 0.25
9400 49.15 18.00 7076.23 1007.24 5188.70 0.25
9500 48.95 18.20 7141.90 1030.80 5260.35 0.25
9600 48.75 18.40 7207.83 1054.53 5331.69 0.25
9700 48.55 18.60 7274.03 1078.44 5402.72 0.25
9800 48.35 18.80 7340.49 1102.52 5473.46 0.25
9900 48.15 19.00 7407.21 1126.77 5543.89 0.25
10000 47.95 19.20 7474.18 1151.19 5614.02 0.25
10100 47.75 19.40 7541.42 1175.77 5683.84 0.25
10200 47.55 19.60 7608.92 1200.53 5753.35 0.25
10300 47.35 19.80 7676.67 1225.44 5822.55 0.25
10400 47.15 20.00 7744.68 1250.52 5891.44 0.25
10500 46.95 20.20 7812.94 1275.75 5960.02 0.25
10600 46.75 20.40 7881.46 1301.14 6028.29 0.25
10700 46.55 20.60 7950.23 1326.68 6096.25 0.25
10800 46.35 20.80 8019.26 1352.37 6163.89 0.25
10900 46.15 21.00 8088.53 1378.22 6231.21 0.25
11000 45.95 21.20 8158.06 1404.21 6298.22 0.25
11100 45.75 21.40 8227.84 1430.35 6364.91 0.25
11200 45.55 21.60 8297.87 1456.62 6431.29 0.25
11300 45.35 21.80 8368.15 1483.04 6497.34 0.25
11400 45.15 22.00 8438.67 1509.60 6563.07 0.25
11500 44.95 22.20 8509.44 1536.30 6628.49 0.24
11600 44.75 22.40 8580.46 1563.12 6693.58 0.24
11700 44.55 22.60 8651.73 1590.08 6758.34 0.24




11900 44.15 23.00 8794.99 1644.39 6886.90 0.24
12000 43.95 23.20 8866.98 1671.73 6950.69 0.24
12100 43.75 23.40 8939.22 1699.19 7014.16 0.24
12200 43.55 23.60 9011.69 1726.78 7077.29 0.24
12300 43.35 23.80 9084.41 1754.48 7140.10 0.24
12400 43.15 24.00 9157.37 1782.29 7202.58 0.24
12500 42.95 24.20 9230.56 1810.23 7264.73 0.24
12600 42.75 24.40 9304.00 1838.27 7326.54 0.24
12700 42.55 24.60 9377.66 1866.42 7388.03 0.24
12800 42.35 24.80 9451.57 1894.67 7449.18 0.24
12900 42.15 25.00 9525.71 1923.03 7510.00 0.24
13000 41.95 25.20 9600.08 1951.50 7570.49 0.24
13100 41.75 25.40 9674.69 1980.06 7630.64 0.24
13200 41.55 25.60 9749.52 2008.72 7690.46 0.24
13300 41.35 25.80 9824.59 2037.47 7749.94 0.24
13400 41.15 26.00 9899.89 2066.32 7809.08 0.24
13500 40.95 26.20 9975.42 2095.25 7867.89 0.24
13600 40.75 26.40 10051.18 2124.28 7926.35 0.24
13700 40.55 26.60 10127.16 2153.39 7984.48 0.24
13800 40.35 26.80 10203.37 2182.58 8042.27 0.24
13900 40.15 27.00 10279.81 2211.85 8099.73 0.24
14000 39.95 27.20 10356.47 2241.20 8156.84 0.24
14100 39.75 27.40 10433.35 2270.63 8213.61 0.24
14200 39.55 27.60 10510.46 2300.13 8270.04 0.24
14300 39.35 27.80 10587.79 2329.70 8326.12 0.24
14400 39.15 28.00 10665.34 2359.34 8381.87 0.24
14500 39.95 28.20 10742.00 2389.69 8438.46 0.81
14600 38.75 28.40 10819.99 2419.46 8493.52 1.21
14700 38.55 28.60 10898.19 2449.29 8548.23 0.24
14800 38.35 28.80 10976.62 2479.18 8602.61 0.24
14900 38.15 29.00 11055.26 2509.13 8656.63 0.24
15000 37.95 29.20 11134.11 2539.13 8710.32 0.23




15132 37.68 29.46 11238.50 2578.80 8780.68 0.25
15232 37.18 29.46 11318.18 2608.53 8833.30 0.50
15332 36.68 29.46 11398.38 2637.90 8885.31 0.50
15432 36.18 29.46 11479.09 2666.94 8936.71 0.50
15532 35.68 29.46 11560.32 2695.62 8987.50 0.50
15632 35.18 29.46 11642.06 2723.96 9037.66 0.50
15732 34.68 29.46 11724.29 2751.94 9087.20 0.50
15832 34.18 29.46 11807.02 2779.57 9136.12 0.50
15840 34.14 29.46 11813.64 2781.78 9140.03 0.50
T-4140 257
Table C-52
THE SIXTH DATA (Reduced) 
TANGENTIAL METHOD
MD INCL AZM. TVD EASTING NORTH DLS
(Ft) (DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
100 0.00 0.00 100.00 0.00 0.00 0.00
2000 6.00 1.00 1989.59 3.47 198.57 0.32
2200 12.00 1.00 2185.22 4.19 240.15 3.00
2350 15.50 1.40 2329.77 5.17 280.22 2.33
2550 19.50 2.20 2518.29 7.73 346.94 2.00
2750 23.50 3.00 2701.71 11.91 426.58 2.01
2950 27.50 3.80 2879.11 18.03 518.72 2.01
3150 31.00 4.50 3050.54 26.11 621.41 1.76
3350 34.00 5.10 3216.35 36.05 732.81 1.51
3550 37.00 5.70 3376.08 48.01 852.58 1.51
3750 40.00 6.30 3529.29 62.11 980.36 1.51
3950 43.00 6.90 3675.56 78.50 1115.77 1.51
4150 46.00 7.50 3814.49 97.28 1258.41 1.52
4350 47.00 7.90 3950.89 117.38 1403.29 0.52
4550 48.00 8.30 4084.71 138.84 1550.36 0.52
4750 49.00 8.70 4215.93 161.67 1699.57 0.52
4950 50.00 9.10 4344.48 185.90 1850.85 0.52
5150 51.00 9.50 4470.35 211.55 2004.14 0.52
5350 52.00 9.90 4593.48 238.65 2159.40 0.52
5550 53.00 10.30 4713.84 267.21 2316.55 0.52
5750 54.00 10.70 4831.40 297.25 2475.54 0.53
5950 55.00 11.10 4946.11 328.79 2636.31 0.53
6100 55.75 11.40 5030.54 353.30 2757.85 0.53
6300 55.35 11.80 5144.25 386.95 2918.90 0.26
6500 54.95 12.20 5259.11 421.55 3078.94 0.26
6700 54.55 12.60 5375.10 457.09 3237.94 0.26
6900 55.15 13.00 5489.39 494.01 3397.86 0.34
7100 53.75 13.40 5607.65 531.39 3554.76 0.72




7500 52.95 14.20 5847.54 608.82 3865.33 0.26
7700 52.55 14.60 5969.15 648.84 4018.98 0.26
7900 52.15 15.00 6091.87 689.71 4171.52 0.25
8100 51.75 15.40 6215.69 731.42 4322.95 0.25
8300 51.35 15.80 6340.60 773.95 4473.24 0.25
8500 50.95 16.20 6466.60 817.28 4622.39 0.25
8700 50.55 16.60 6593.68 861.41 4770.39 0.25
8900 50.15 17.00 6721.84 906.30 4917.23 0.25
9100 49.75 17.40 6851.06 951.94 5062.89 0.25
9300 49.35 17.80 6981.35 998.33 5207.37 0.25
9500 48.95 18.20 7112.70 1045.44 5350.65 0.25
9700 48.55 18.60 7245.09 1093.25 5492.72 0.25
9900 48.15 19.00 7378.53 1141.76 5633.59 0.25
10100 47.75 19.40 7513.00 1190.93 5773.22 0.25
10300 47.35 19.80 7648.50 1240.76 5911.63 0.25
10500 46.95 20.20 7785.03 1291.23 6048.79 0.25
10700 46.55 20.60 7922.57 1342.31 6184.70 0.25
10900 46.15 21.00 8061.13 1394.00 6319.35 0.25
11100 45.75 21.40 8200.69 1446.27 6452.74 0.25
11300 45.35 21.80 8341.24 1499.11 6584.84 0.25
11500 44.95 22.20 8482.79 1552.50 6715.67 0.24
11700 44.55 22.60 8625.31 1606.42 6845.20 0.24
11900 44.15 23.00 8768.82 1660.85 6973.43 0.24
12100 43.75 23.40 8913.29 1715.78 7100.36 0.24
12300 43.35 23.80 9058.73 1771.18 7225.98 0.24
12500 42.95 24.20 9205.11 1827.04 7350.27 0.24
12700 42.55 24.60 9352.45 1883.34 7473.25 0.24
12900 42.15 25.00 9500.73 1940.06 7594.88 0.24
13100 41.75 25.40 9649.94 1997.19 7715.19 0.24
13300 41.35 25.80 9800.08 2054.69 7834.15 0.24
13500 40.95 26.20 9951.14 2112.57 7951.76 0.24
13700 40.55 26.60 10103.10 2170.79 8068.02 0.24
13900 40.15 27.00 10255.98 2229.33 8182.92 0.24




14300 39.35 27.80 10564.40 2347.33 8408.64 0.24
14500 39.95 28.20 10717.72 2408.02 8521.82 0.33
14700 38.55 28.60 10874.14 2467.68 8631.25 0.71
14900 38.15 29.00 11031.41 2527.57 8739.31 0.24
15100 37.75 29.40 11189.55 2587.68 8845.98 0.23
15232 37.18 29.46 11294.72 2626.91 8915.44 0.43
15432 36.18 29.46 11456.16 2684.98 9018.23 0.50
15632 35.18 29.46 11619.62 2741.65 9118.56 0.50
15832 34.18 29.46 11785.08 2796.91 9216.40 0.50
15840 34.14 29.46 11791.70 2799.12 9220.30 0.50
T-4140 260
Table C-53
THE SIXTH DATA (Original)
AVERAGE TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
100 0.00 0.00 100.00 0.00 0.00 0.00
1000 3.00 0.00 999.69 0.00 23.56 0.33
2000 6.00 1.00 1996.61 0.68 102.02 0.30
2100 9.00 1.00 2095.75 0.91 115.07 3.00
2200 12.00 1.00 2194.08 1.23 133.29 3.00
2250 13.50 1.00 2242.85 1.42 144.32 3.00
2350 15.50 1.40 2339.66 1.95 169.35 2.00
2450 17.50 1.80 2435.54 2.74 197.74 2.00
2550 19.50 2.20 2530.38 3.85 229.45 2.00
2650 21.50 2.60 2624.04 5.31 264.44 2.00
2750 23.50 3.00 2716.43 7.18 302.67 2.01
2850 25.50 3.40 2807.43 9.50 344.07 2.01
2950 27.50 3.80 2896.92 12.30 388.60 2.01
3050 29.50 4.20 2984.80 15.63 436.20 2.01
3150 31.00 4.50 3071.19 19.45 486.44 1.51
3250 23.50 4.80 3160.09 23.16 532.07 7.50
3350 34.00 5.10 3247.76 27.31 579.99 10.50
3450 35.50 5.40 3329.92 32.53 636.75 1.51
3550 37.00 5.70 3410.57 38.25 695.61 1.51
3650 38.50 6.00 3489.64 44.49 756.51 1.51
3750 40.00 6.30 3567.08 51.26 819.41 1.51
3850 41.50 6.60 3642.83 58.60 884.28 1.51
3950 43.00 6.90 3716.86 66.50 951.05 1.51
4050 44.50 7.20 3789.09 74.99 1019.68 1.51
4150 46.00 7.50 3859.49 84.07 1090.11 1.52
4250 46.50 7.70 3928.64 93.63 1161.71 0.52
4350 47.00 7.90 3997.16 103.51 1233.88 0.52
4450 47.50 8.10 4065.04 113.73 1306.59 0.52




4650 48.50 8.50 4198.87 135.19 1453.66 0.52
4750 49.00 8.70 4264.80 146.43 1528.00 0.52
4850 49.50 8.90 4330.08 158.02 1602.87 0.52
4950 50.00 9.10 4394.69 169.96 1678.25 0.52
5050 50.50 9.30 4458.63 182.25 1754.15 0.52
5150 51.00 9.50 4521.90 194.90 1830.55 0.52
5250 51.50 9.70 4584.50 207.91 1907.44 0.52
5350 52.00 9.90 4646.41 221.27 1984.83 0.52
5450 52.50 10.10 4707.63 235.00 2062.70 0.52
5550 53.00 10.30 4768.16 249.10 2141.04 0.52
5650 53.50 10.50 4827.99 263.56 2219.85 0.53
5750 54.00 10.70 4887.12 278.40 2299.12 0.53
5850 54.50 10.90 4945.55 293.61 2378.84 0.53
5950 55.00 11.10 5003.26 309.19 2459.00 0.53
6050 55.50 11.30 5060.26 325.15 2539.60 0.53
6100 55.75 11.40 5088.49 333.27 2580.06 0.53
6200 55.55 11.60 5144.92 349.73 2660.96 0.26
6300 55.35 11.80 5201.63 366.43 2741.62 0.26
6400 55.15 12.00 5258.63 383.37 2822.01 0.26
6500 54.95 12.20 5315.91 400.55 2902.16 0.26
6600 54.75 12:40 5373.49 417.97 2982.05 0.26
6700 54.55 12.60 5431.34 435.63 3061.68 0.26
6800 54.35 12.80 5489.48 453.51 3141.05 0.26
6900 55.15 13.00 5547.20 471.75 3220.65 0.82
7000 53.95 13.20 5605.20 490.21 3299.99 1.21
7100 53.75 13.40 5664.19 508.78 3378.57 0.26
7200 53.55 13.60 5723.46 527.59 3456.89 0.26
7300 53.35 13.80 5783.01 546.61 3534.94 0.26
7400 53.15 14.00 5842.84 565.86 3612.72 0.26
7500 52.95 14.20 5902.96 585.33 3690.22 0.26
7600 52.75 14.40 5963.35 605.02 3767.46 0.26
7700 52.55 14.60 6024.01 624.92 3844.42 0.26
7800 52.35 14.80 6084.96 645.04 3921.11 0.26




8000 51.95 15.20 6207.68 685.91 4073.65 0.25
8100 51.75 15.40 6269.45 706.66 4149.51 0.25
8200 51.55 15.60 6331.50 727.62 4225.08 0.25
8300 51.35 15.80 6393.82 748.78 4300.37 0.25
8400 51.15 16.00 6456.41 770.15 4375.37 0.25
8500 50.95 16.20 6519.27 791.72 4450.09 0.25
8600 50.75 16.40 6582.41 813.48 4524.52 0.25
8700 50.55 16.60 6645.81 835.44 4598.67 0.25
8800 50.35 16.80 6709.49 857.60 4672.52 0.25
8900 50.15 17.00 6773.43 879.95 4746.08 0.25
9000 49.95 17.20 6837.65 902.49 4819.36 0.25
9100 49.75 17.40 6902.12 925.22 4892.33 0.25
9200 49.55 17.60 6966.87 948.14 4965.02 0.25
9300 49.35 17.80 7031.88 971.24 5037.40 0.25
9400 49.15 18.00 7097.16 994.53 5109.49 0.25
9500 48.95 18.20 7162.70 1017.99 5181.28 0.25
9600 48.75 18.40 7228.50 1041.63 5252.78 0.25
9700 48.55 18.60 7294.57 1065.45 5323.96 0.25
9800 48.35 18.80 7360.89 1089.45 5394.85 0.25
9900 48.15 19.00 7427.48 1113.61 5465.44 0.25
10000 47.95 19.20 7494.33 1137.95 5535.71 0.25
10100 47.75 19.40 7561.44 1162.45 5605.69 0.25
10200 47.55 19.60 7628.80 1187.12 5675.35 0.25
10300 47.35 19.80 7696.43 1211.96 5744.71 0.25
10400 47.15 20.00 7764.31 1236.95 5813.76 0.25
10500 46.95 20.20 7832.44 1262.11 5882.49 0.25
10600 46.75 20.40 7900.83 1287.42 5950.92 0.25
10700 46.55 20.60 7969.48 1312.88 6019.03 0.25
10800 46.35 20.80 8038.38 1338.50 6086.83 0.25
10900 46.15 21.00 8107.53 1364.27 6154.31 0.25
11000 45.95 21.20 8176.93 1390.19 6221.48 0.25
11100 45.75 21.40 8246.59 1416.25 6288.33 0.25
11200 45.55 21.60 8316.49 1442.46 6354.86 0.25
11300 45.35 21.80 8386.64 1468.81 6421.08 0.25




11500 44.95 22.20 8527.69 1521.93 6552.54 0.25
11600 44.75 22.40 8598.59 1548.69 6617.79 0.24
11700 44.55 22.60 8669.73 1575.58 6682.72 0.24
11800 44.35 22.80 8741.12 1602.61 6747.33 0.24
11900 44.15 23.00 8812.75 1629.76 6811.60 0.24
12000 43.95 23.20 8884.62 1657.04 6875.56 0.24
12100 43.75 23.40 8956.74 1684.44 6939.19 0.24
12200 43.55 23.60 9029.09 1711.96 7002.49 0.24
12300 43.35 23.80 9101.69 1739.61 7065.46 0.24
12400 43.15 24.00 9174.53 1767.37 7128.10 0.24
12500 42.95 24.20 9247.60 1795.24 7190.42 0.24
12600 42.75 24.40 9320.92 1823.23 7252.40 0.24
12700 42.55 24.60 9394.47 1851.32 7314.05 0.24
12800 42.35 24.80 9468.25 1879.53 7375.37 0.24
12900 42.15 25.00 9542.28 1907.84 7436.36 0.24
13000 41.95 25.20 9616.53 1936.25 7497.01 0.24
13100 41.75 25.40 9691.02 1964.76 7557.33 0.24
13200 41.55 25.60 9765.74 1993.37 7617.31 0.24
13300 41.35 25.80 9840.70 2022.08 7676.96 0.24
13400 41.15 26.00 9915.88 2050.88 7736.27 0.24
13500 40.95 26.20 9991.29 2079.77 7795.25 0.24
13600 40.75 26.40 10066.94 2108.75 7853.88 0.24
13700 40.55 26.60 10142.81 2137.82 7912.18 0.24
13800 40.35 26.80 10218.90 2166.97 7970.14 0.24
13900 40.15 27.00 10295.23 2196.20 8027.77 0.24
14000 39.95 27.20 10371.78 2225.51 8085.05 0.24
14100 39.75 27.40 10448.55 2254.90 8141.99 0.24
14200 39.55 27.60 10525.54 2284.37 8198.59 0.24
14300 39.35 27.80 10602.76 2313.90 8254.85 0.24
14400 39.15 28.00 10680.20 2343.51 8310.76 0.24
14500 39.95 28.20 10757.31 2373.50 8366.93 0.81
14600 38.75 28.40 10834.64 2403.56 8422.76 1.21
14700 38.55 28.60 10912.73 2433.36 8477.65 0.24
14800 38.35 28.80 10991.05 2463.22 8532.19 0.24




15000 37.95 29.20 11148.33 2523.12 8640.24 0.23
15100 37.75 29.40 11227.29 2553.15 8693.75 0.23
15132 37.68 29.46 11252.60 2562.77 8710.80 0.25
15232 37.18 29.46 11332.01 2592.66 8763.72 0.50
15332 36.68 29.46 11411.95 2622.21 8816.04 0.50
15432 36.18 29.46 11492.41 2651.41 8867.74 0.50
15532 35.68 29.46 11573.38 2680.27 8918.84 0.50
15632 35.18 29.46 11654.87 2708.79 8969.31 0.50
15732 34.68 29.46 11736.85 2736.95 9019.17 0.50
15832 34.18 29.46 11819.33 2764.75 9068.39 0.50
15840 34.14 29.46 11825.95 2766.96 9072.31 0.50
T-4140 265
Table C-54
THE SIXTH DATA (Reduced) 
AVERAGE TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
100 0.00 0.00 100.00 0.00 0.00 0.00
2000 6.00 1.00 1997.40 0.87 99.43 0.32
2200 12.00 1.00 2194.93 1.41 130.72 3.00
2350 15.50 1.40 2340.64 2.16 166.36 2.33
2550 19.50 2.20 2531.38 4.05 226.47 2.00
2750 23.50 3.00 2717.46 7.37 299.70 2.01
2950 27.50 3.80 2897.98 12.48 385.65 2.01
3150 31.00 4.50 3072.48 19.55 483.12 1.76
3350 34.00 5.10 3241.16 28.55 590.20 1.51
3550 37.00 5.70 3403.98 39.47 705.82 1.51
3750 40.00 6.30 3560.50 52.49 829.65 1.51
3950 43.00 6.90 3710.29 67.72 961.29 1.51
4150 46.00 7.50 3852.94 85.29 1100.37 1.51
4350 47.00 7.90 3990.61 104.73 1244.13 0.52
4550 48.00 8.30 4125.73 125.51 1390.12 0.52
4750 49.00 8.70 4258.26 147.65 1538.26 0.52
4950 50.00 9.10 4388.15 171.17 1688.52 0.52
5150 51.00 9.50 4515.36 196.11 1840.81 0.52
5350 52.00 9.90 4639.86 222.49 1995.10 0.52
5550 53.00 10.30 4761.62 250.31 2151.31 0.52
5750 54.00 10.70 4880.58 279.61 2309.39 0.53
5950 55.00 11.10 4996.72 310.40 2469.27 0.53
6100 55.75 11.40 5081.95 334.48 2590.33 0.53
6300 55.35 11.80 5195.09 367.64 2751.89 0.26
6500 54.95 12.20 5309.37 401.77 2912.43 0.26
6700 54.55 12.60 5424.80 436.84 3071.95 0.26
6900 55.15 13.00 5539.95 473.07 3231.42 0.34
7100 53.75 13.40 5656.23 510.23 3389.84 0.72




7500 52.95 14.20 5895.00 586.77 3701.49 0.26
7700 52.55 14.60 6016.06 626.36 3855.69 0.26
7900 52.15 15.00 6138.23 666.81 4008.79 0.26
8100 51.75 15.40 6261.49 708.11 4160.77 0.25
8300 51.35 15.80 6385.86 750.23 4311.63 0.25
8500 50.95 16.20 6511.32 793.16 4461.36 0.25
8700 50.55 16.60 6637.86 836.89 4609.93 0.25
8900 50.15 17.00 6765.48 881.40 4757.35 0.25
9100 49.75 17.40 6894.17 926.67 4903.60 0.25
9300 49.35 17.80 7023.93 972.69 5048.67 0.25
9500 48.95 18.20 7154.74 1019.44 5192.55 0.25
9700 48.55 18.60 7286.61 1066.90 5335.23 0.25
9900 48.15 19.00 7419.53 1115.06 5476.71 0.25
10100 47.75 19.40 7553.48 1163.90 5616.96 0.25
10300 47.35 19.80 7688.47 1213.41 5755.98 0.25
10500 46.95 20.20 7824.49 1263.56 5893.76 0.25
10700 46.55 20.60 7961.53 1314.33 6030.30 0.25
10900 46.15 21.00 8099.58 1365.72 6165.58 0.25
11100 45.75 21.40 8238.63 1417.71 6299.60 0.25
11300 45.35 21.80 8378.69 1470.26 6432.35 0.25
11500 44.95 22.20 8519.74 1523.38 6563.82 0.25
11700 44.55 22.60 8661.78 1577.04 6693.99 0.24
11900 44.15 23.00 8804.79 1631.21 6822.88 0.24
12100 43.75 23.40 8948.78 1685.90 6950.46 0.24
12300 43.35 23.80 9093.74 1741.06 7076.73 0.24
12500 42.95 24.20 9239.65 1796.70 7201.69 0.24
12700 42.55 24.60 9386.52 1852.78 7325.32 0.24
12900 42.15 25.00 9534.32 1909.29 7447.63 0.24
13100 41.75 25.40 9683.07 1966.22 7568.60 0.24
13300 41.35 25.80 9832.75 2023.54 7688.23 0.24
13500 40.95 26.20 9983.34 2081.23 7806.52 0.24
13700 40.55 26.60 10134.86 2139.28 7923.46 0.24
13900 40.15 27.00 10287.28 2197.66 8039.04 0.24




14300 39.35 27.80 10594.81 2315.36 8266.12 0.24
14500 39.95 28.20 10748.80 2375.28 8378.80 0.33
14700 38.55 28.60 10903.68 2435.46 8490.11 0.71
14900 38.15 29.00 11060.53 2495.25 8598.86 0.24
15100 37.75 29.40 11218.24 2555.25 8706.22 0.23
15232 37.18 29.46 11323.01 2594.70 8776.15 0.43
15432 36.18 29.46 11483.41 2653.46 8880.17 0.50
15632 35.18 29.46 11645.86 2710.83 8981.74 0.50
15832 34.18 29.46 11810.33 2766.80 9080.83 0.50
















































RADIUS OF CURVATURE METHOD
MEASURED INCLINATION DIRECTION VERTICAL
DEPTH DEGREE DEGREE DEPTH
100.00 100.00
100.00 .0000 N .0000 E 100.00
1000.00 .0000 N .0000 E 1000.00
1000.00 .0000 N 1.0000 E 1000.00
1000.00 3.0000 N 1.0000 E 1000.00
2000.00 6.0000 N 1.0000 E 1996.80
2100.00 9.0000 N 1.0000 E 2095.94
2200.00 12.0000 N 1.0000 E 2194.25
2250.00 13.5000 N 1.0000 E 2243.02
2350.00 15.5000 N 1.4000 E 2339.83
2450.00 17.5000 N 1.8000 E 2435.70
2550.00 19.5000 N 2.2000 E 2530.53
2650.00 21.5000 N 2.6000 E 2624.19
2750.00 23.5000 N 3.0000 E 2716.58
2850.00 25.5000 N 3.4000 E 2807.57
2950.00 27.5000 N 3.8000 E 2897.06
3050.00 29.5000 N 4.2000 E 2984.93
3150.00 31.0000 N 4.5000 E 3071.32
3250.00 23.5000 N 4.8000 E 3160.15
3350.00 34.0000 N 5.1000 E 3247.70
3450.00 35.5000 N 5.4000 E 3329.87
3550.00 37.0000 N 5.7000 E 3410.51
3650.00 38.5000 N 6.0000 E 3489.58
3750.00 40.0000 N 6.3000 E 3567.01
3850.00 41.5000 N 6.6000 E 3642.77
3950.00 43.0000 N 6.9000 E 3716.79
4050.00 44.5000 N 7.2000 E 3789.02
4150.00 46.0000 N 7.5000 E 3859.42
4250.00 46.5000 N 7.7000 E 3928.57
4350.00 47.0000 N 7.9000 E 3997.09
4450.00 47.5000 N 8.1000 E 4064.97
4550.00 48.0000 N 8.3000 E 4132.21
4650.00 48.5000 N 8.5000 E 4198.79
4750.00 49.0000 N 8.7000 E 4264.73
4850.00 49.5000 N 8.9000 E 4330.00
4950.00 50.0000 N 9.1000 E 4394.62
5050.00 50.5000 N 9.3000 E 4458.56
5150.00 51.0000 N 9.5000 E 4521.83
5250.00 51.5000 N 9.7000 E 4584.42
5350.00 52.0000 N 9.9000 E 4646.33
5450.00 52.5000 N 10.1000 E 4707.55
5550.00 53.0000 N 10.3000 E 4768.08
5650.00 53.5000 N 10.5000 E 4827.91
5750.00 54.0000 N 10.7000 E 4887.04
5850.00 54.5000 N 10.9000 E 4945.47
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































RADIUS OF CURVATURE METHOD
MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG
DEPTH DEGREE


























































































































































































45 10500.00 46.9500 N 20.2000 E
46 10700.00 46.5500 N 20.6000 E
47 10900.00 46.1500 N 21.0000 E
48 11100.00 45.7500 N 21.4000 E
49 11300.00 45.3500 N 21.8000 E
50 11500.00 44.9500 N 22.2000 E
51 11700.00 44.5500 N 22.6000 E
52 11900.00 44.1500 N 23.0000 E
53 12100.00 43.7500 N 23.4000 E
54 12300.00 43.3500 N 23.8000 E
55 12500.00 42.9500 N 24.2000 E
56 12700.00 42.5500 N 24.6000 E
57 12900.00 42.1500 N 25.0000 E
58 13100.00 41.7500 N 25.4000 E
59 13300.00 41.3500 N 25.8000 E
60 13500.00 40.9500 N 26.2000 E
61 13700.00 40.5500 N 26.6000 E
62 13900.00 40.1500 N 27.0000 E
63 14100.00 39.7500 N 27.4000 E
64 14300.00 39.3500 N 27.8000 E
65 14500.00 39.9500 N 28.2000 E
66 14700.00 38.5500 N 28.6000 E
67 14900.00 38.1500 N 29.0000 E
68 15100.00 37.7500 N 29.4000 E
69 15232.00 37.1800 N 29.4600 E
70 15432.00 36.1800 N 29.4600 E
71 15632.00 35.1800 N 29.4600 E
72 15832.00 34.1800 N 29.4600 E
73 15840.00 34.1400 N 29.4600 E
272
5891.55 N 1263.08 E .2
6028.08 N 1313.86 E .2
6163.37 N 1365.25 E .2
6297.38 N 1417.23 E .2
6430.13 N 1469.79 E .2
6561.60 N 1522.90 E .2
6691.77 N 1576.56 E .2
6820.66 N 1630.74 E .2
6948.24 N 1685.42 E .2
7074.51 N 1740.58 E .2
7199.47 N 1796.22 E .2
7323.10 N 1852.30 E .2
7445.41 N 1908.81 E .2
7566.38 N 1965.74 E .2
7686.01 N 2023.06 E .2
7804.30 N 2080.75 E .2
7921.23 N 2138.80 E .2
8036.81 N 2197.18 E .2
8151.04 N 2255.88 E .2
8263.89 N 2314.88 E .2
8376.57 N 2374.80 E .3
8487.88 N 2434.98 E .7
8596.63 N 2494.76 E .2
8703.99 N 2554.77 E .2
8773.92 N 2594.22 E .4
8877.94 N 2652.98 E .5
8979.51 N 2710.35 E .5
9078.59 N 2766.31 E .5













































14 [15 !16 I
17 "
18 [19 I20 [








LONG'S : SIXTH DATA (Original)
MD INCL AZIM TVD N + /S- E+/W -
SURVEY TIE POINT = = > 100 ,00  | 0*00 |I 0 *0 0 1 !
tm 0 Ilillli 100.00 0.00 0.00
1000 3 t 999.59 23.55 0.41
2000 0 1 1996.39 101.99 1.78
2100 0 1 2095.53 115.04 2.01
2200 12 t 2193.84 133.26 2.33
2260 . 13.5 1 2242.61 144.29 2.52
2360 15,5 1 4 2339.42 169.32 3.05
iiBiii 17*5 1.6 2435.29 197.71 3.85
liiilll 10.6 2.2 i 2530.12 229.42 4.96
Ilillli 21.6 2.6 2623.78 264.41 6.43
liiiiil 23*5 3 2716.17 302.63 8.31
2660 25*5 3*4 2807.16 344.03 10.63
2050 27.5 3.3 ; 2896.65 388.56 13.44
3050 20.5 . 2984.52 436.16 16.77
3160 31 \ 4#5 ; 3070.90 486.39 20.59
3250 23.5 4.6 3159.74 531.99 24.29
3350 34 6.1 3247.29 579.84 28.45
3450 i 35.6 5.4 3329.46 636.60 33.67
3550 37 liiiiil 3410.10 695.45 39.39
3660 39.5 0 3489.16 756.35 45.63
3750 40 0.3 3566.60 819.26 52.41
3650 r'4 1 .5 " 1' 6.0 3642.36 884.12 59.75
3060 43 0 0 3716.38 950.89 67.66
4050 44.5 7,2 3788.61 1019.51 76.14
4150 46 7*5 3859.01 1089.94 85.23
4260 40.5 7.7 3928.16 1161.55 94.79
4350 47 7,0 3996.68 1233.71 104.67
4450 47,5 6*1 4064.56 1306.43 114.89














































5350 52 9.9 I
$450*?* -  -52.5 19.1
5560 99 ! l5Sl i
5550 53.5 105
5750 A 54 19*7 ;
5860 64.5 10.9
6050 55 . 11.1 !
6050 * 55.5 11*3
0100 ! 50.75 11*4
$200 66.55 , 11*0
8300 55.35 r. 11.3 ;
0400' s\ 56*15 !v 13 i
$500 64,95 12£
6600 I 54.75 12.4
6700 liiiiil 12.0
6600 ■ M l 123
6900 i 54.15 13
7000 63.95 133
7100 53.75 13.4 :
7200 63*55 13.0
7300 63,35 133
7400 53.15 14 i


























































































9300 I 40.35 17*6
9400 C* 40.16^ i  18
9500 48.96 18.2 *:
9800 48*75 18.4
9700 48.55 15.6
9800 48.35 . 18.8
9900 48.15 t;, ,19  !
10OOO 47,95 .. 19.2 i
10100 47.78 19.4 i
1020$ 47.55 19.6 ,.!
10300 47.35 19.8
10400. 47.15 20















































































12000 m ; 23*2 :
121QQ 43.75 23*4








13000 41.95 2 & 2  :
ilillliil 41.75 25.4
13200 41.55 25*6
13300 41*35 ' '  25 .5 ; -i
41.13 •'









14400 39*15 ' ;  23 ■
F 14500 39.95 28*2






































132 14800 38*35 liiiiil
133 14900 38.15 29
134 15000 37.95 29.2
135 15100 liiiiil 29.4
136 lilllillli 37*68 29*46
137 15232 37.18 22.45
138 15332 38.66 29.46
139 15432 36.18 29*46
140 15532 35.68 29.46
141 15532 35.18 29*46
142 15732 34.68 29.46
143 15832 34.18 29.46 ;

















LONG’S : SIXTH DATA (Reduced)
STA MD INCL AZIM TVD N + /S - E+/W -_________i______i______  i________ i______
# SURVEY TIE POINT = = > i 100 .00  I!...0 ,0 0  | [ 0*00
1 too 0 0 100.00 0.00 0.00
2 2000 0 i 1996.53 99.38 1.73
3 2200 12 1 2193.98 130.65 2.28
4 2350 15.5 1*4 2339.66 166.28 3.04
5 2550 - 16,5 2*2 2530.36 226.38 4.98
6 2750 22*5 3 2716.41 299.59 8.35
7 29S0 27.5 .  3*3 2896.89 385.52 13.50
8 3150 31 4*3 3071.36 482.96 20.60
9 ' 3350..... 34 5,1 3240.02 590.03 29.61
10 2556 llliilll 5.7 3402.82 705.64 40.56
11 3750 46 6.3 3559.33 829.44 53.60
12 3050 43 6*9 3709.10 961.07 68.85
13 4156 40 7*5 3851.74 1100.13 86.44
14 4350 47 7.0 3989.41 1243.89 105.88
15 i i i i i i i s i i 45 3.3 4124.52 1389.87 126.66
16 4750 46 3.7 4257.05 1538.02 148.80
17 4650 50 6,1 4386.93 1688.26 172.33
18 5156 51 0*5 4514.15 1840.56 197.28
19 5350 52 6.0 4638.65 1994.84 223.65
20 5550 53 10*3 4760.40 2151.05 251.48
21 5750 .....54..... 10.7 4879.37 2309.12 280.78
22 5650 55 11*1 4995.50 2469.00 311.57
23 0100 55.75 11*4 5080.73 2590.06 335.66
24 0300 55*35 113 5193.87 2751.62 368.82
25 0500 54.95 12*2 5308.16 2912.16 402.94
26 0706 54*55 12.0 5423.59 3071.68 438.01
27 0900 04.15 13 5540.15 3230.16 474.02




































7580 M fN M i 14,2




8500 l U l l l 19.2
8780 50.55 16*9
8900 l i i l l l 47







10500 48*95 2 0J2
18700 40.55 20.9
10900 45*15 21
11180 48*75 a w
11300 45.35 , 21*5





12500 I l i l l l i 24L2
12700 42*55 24*6
12900 42.15 25


































59 13300 41*35 25*3
60 13500 40.95 25*2
61 llIIHil!! liiiiil 26.5
62 Illliiilll 40.15 27
63 14100 30*75 27,4
64 14300 30*35 27,3
65 14500 30.95 20.2
66 14700 33.55 111111
67 14900 38.15 29
68 15100 37.75 29*4
69 15232 37*13 29,43
70 1111111111111 30.10 liiiiil
71 15532 35*15 29*43
72 15332 ...34*13"




















INTERPOLATED VALUES AT THE MEASURED DEPTH: .00
NORTH COORDINATE : .00
EAST COORDINATE : .00
TVD COORDINATE : .00
UMBER OF STATIONS IN THE SURVEY: 148
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0
2 100.0 .0 .0 .0 .0 100
3 1000.0 .0 .0 .0 .0 1000
4 1000.0 .0 1.0 .0 .0 1000
5 1000.0 3.0 1.0 .0 .0 1000
6 2000.0 6.0 1.0 78.5 1.4 1996
7 2100.0 9.0 1.0 91.5 1.6 2095
8 2200.0 12.0 1.0 109.7 1.9 2194
9 2250.0 13.5 1.0 120.8 2.1 2243
10 2350.0 15.5 1.4 145.8 2.6 2339
11 2450.0 17.5 1.8 174.2 3.4 2435
12 2550.0 19.5 2.2 205.9 4.6 2530
13 2650.0 21.5 2.6 240.9 6.0 2624
14 2750.0 23.5 3.0 279.1 7.9 2716
15 2850.0 25.5 3.4 320.5 10.2 2807
16 2950.0 27.5 3.8 365.1 13.0 2897
17 3050.0 29.5 4.2 412.7 16.4 2984
18 3150.0 31.0 4.5 462.9 20.2 3071
19 3250.0 23.5 4.8 508.4 23.9 3160
20 3350.0 34.0 5.1 556.4 28.1 3247
21 3450.0 35.5 5.4 613.2 33.3 3329
22 3550.0 37.0 5.7 672.0 39.0 3410
23 3650.0 38.5 6.0 732.9 45.2 3489
24 3750.0 40.0 6.3 795.8 52.0 3567
25 3850.0 41.5 6.6 860.7 59.4 3642
26 3950.0 43.0 6.9 927.5 67.3 3716
27 4050.0 44.5 7.2 996.1 75.7 3789
28 4150.0 46.0 7.5 1066.5 84.8 3859
29 4250.0 46.5 7.7 1138.1 94.4 3928
30 4350.0 47.0 7.9 1210.3 104.3 3997
31 4450.0 47.5 8.1 1283.0 114.5 4064
32 4550.0 48.0 8.3 1356.3 125.1 4132
33 4650.0 48.5 8.5 1430.1 136.0 4198
34 4750.0 49.0 8.7 1504.4 147.2 4264
35 4850.0 49.5 8.9 1579.3 158.8 4329
36 4950.0 50.0 9.1 1654.7 170.7 4394
37 5050.0 50.5 9.3 1730.6 183.0 4458
38 5150.0 51.0 9.5 1807.0 195.7 4521
39 5250.0 51.5 9.7 1883.9 208.7 4584
40 5350.0 52.0 9.9 1961.2 222.0 4646
41 5450.0 52.5 10.1 2039.1 235.8 4707
42 5550.0 53.0 10.3 2117.4 249.9 4768
43 5650.0 53.5 10.5 2196.3 264.3 4827
44 5750.0 54.0 10.7 2275.5 279.2 4887
45 5850.0 54.5 10.9 2355.2 294.4 4945
46 5950.0 55.0 11.1 2435.4 310.0 5003
47 6050.0 55.5 11.3 2516.0 325.9 5060
48 6100.0 55.8 11.4 2556.5 334.0 5088







































50 6300.0 55.4 11.8 2718.0 367.2 5201.5
51 6400.0 55.2 12.0 2798.4 384.1 5258.5
52 6500.0 55.0 12.2 2878.6 401.3 5315.8
53 6600.0 54.8 12.4 2958.5 418.7 5373.3
54 6700.0 54.6 12.6 3038.1 436.4 5431.2
55 6800.0 54.4 12.8 3117.5 454.3 5489.3
56 6900.0 54.2 13.0 3196.6 472.4 5547.8
57 7000.0 54.0 13.2 3275.4 490.7 5606.5
58 7100.0 53.8 13.4 3354.0 509.3 5665.5
59 7200.0 53.6 13.6 3432.3 528.1 5724.7
60 7300.0 53.4 13.8 3510.4 547.2 5784.3
61 7400.0 53.2 14.0 3588.1 566.4 5844.1
62 7500.0 53.0 14.2 3665.6 585.9 5904.2
63 7600.0 52.8 14.4 3742.9 605.6 5964.6
64 7700.0 52.6 14.6 3819.8 625.5 6025.3
65 7800.0 52.4 14.8 3896.5 645.6 6086.2
66 7900.0 52.2 15.0 3972.9 665.9 6147.5
67 8000.0 52.0 15.2 4049.1 686.4 6209.0
68 8100.0 51.8 15.4 4124.9 707.2 6270.7
69 8200.0 51.6 15.6 4200.5 728.2 6332.8
70 8300.0 51.4 15.8 4275.8 749.3 6395.1
71 8400.0 51.2 16.0 4350.8 770.7 6457.7
72 8500.0 51.0 16.2 4425.5 792.3 6520.6
73 8600.0 50.8 16.4 4499.9 814.0 6583.7
74 8700.0 50.6 16.6 4574.1 836.0 6647.1
75 8800.0 50.4 16.8 4647.9 858.1 6710.8
76 8900.0 50.2 17.0 4721.5 880.5 6774.7
77 9000.0 50.0 17.2 4794.8 903.0 6838.9
78 9100.0 49.8 17.4 4867.7 925.8 6903.4
79 9200.0 49.6 17.6 4940.4 948.7 6968.2
80 9300.0 49.4 17.8 5012.8 971.8 7033.2
81 9400.0 49.2 18.0 5084.9 995.1 7098.4
82 9500.0 49.0 18.2 5156.7 1018.5 7164.0
83 9600.0 48.8 18.4 5228.2 1042.2 7229.8
84 9700.0 48.6 18.6 5299.4 1066.0 7295.8
85 9800.0 48.4 18.8 5370.3 1090.0 7362.2
86 9900.0 48.2 19.0 5440.9 1114.1 7428.8
87 10000.0 48.0 19.2 5511.1 1138.5 7495.6
88 10100.0 47.8 19.4 5581.1 1163.0 7562.7
89 10200.0 47.6 19.6 5650.8 1187.7 7630.1
90 10300.0 47.4 19.8 5720.1 1212.5 7697.7
91 10400.0 47.2 20.0 5789.2 1237.5 7765.6
92 10500.0 47.0 20.2 5857.9 1262.6 7833.7
93 10600.0 46.8 20.4 5926.3 1287.9 7902.1
94 10700.0 46.6 20.6 5994.4 1313.4 7970.8
95 10800.0 46.4 20.8 6062.2 1339.0 8039.7
96 10900.0 46.2 21.0 6129.7 1364.8 8108.8
97 11000.0 46.0 21.2 6196.9 1390.7 8178.2
98 11100.0 45.8 21.4 6263.7 1416.8 8247.9
99 11200.0 45.6 21.6 6330.3 1443.0 8317.8
100 11300.0 45.4 21.8 6396.5 1469.3 8387.9
101 11400.0 45.2 22.0 6462.4 1495.8 8458.3
102 11500.0 45.0 22.2 6528.0 1522.5 8529.0
103 11600.0 44.8 22.4 6593.2 1549.2 8599.9
104 11700.0 44.6 22.6 6658.1 1576.1 8671.0
105 11800.0 44.4 22.8 6722.7 1603.1 8742.4
106 11900.0 44.2 23.0 6787.0 1630.3 8814.0
107 12000.0 44.0 23.2 6851.0 1657.6 8885.9
108 12100.0 43.8 23.4 6914.6 1685.0 8958.0




110 12300.0 43.4 23.8 7040.9 1740.1 9103.0
111 12400.0 43.2 24.0 7103.5 1767.9 9175.8
112 12500.0 43.0 24.2 7165.8 1795.8 9248.9
113 12600.0 42.8 24.4 7227.8 1823.8 9322.2
114 12700.0 42.6 24.6 7289.5 1851.8 9395.7
115 12800.0 42.4 24.8 7350.8 1880.1 9469.5
116 12900.0 42.2 25.0 7411.8 1908.4 9543.6
117 13000.0 42.0 25.2 7472.4 1936.8 9617.8
118 13100.0 41.8 25.4 7532.7 1965.3 9692.3
119 13200.0 41.6 25.6 7592.7 1993.9 9767.0
120 13300.0 41.4 25.8 7652.4 2022.6 9842.0
121 13400.0 41.2 26.0 7711.7 2051.4 9917.2
122 13500.0 41.0 26.2 7770.7 2080.3 9992.6
123 13600.0 40.8 26.4 7829.3 2109.3 10068.2
124 13700.0 40.6 26.6 7887.6 2138.3 10144.1
125 13800.0 40.4 26.8 7945.6 2167.5 10220.2
126 13900.0 40.2 27.0 8003.2 2196.7 10296.5
127 14000.0 40.0 27.2 8060.5 2226.0 10373.1
128 14100.0 39.8 27.4 8117.4 2255.4 10449.8
129 14200.0 39.6 27.6 8174.0 2284.9 10526.8
130 14300.0 39.4 27.8 8230.3 2314.4 10604.0
131 14400.0 39.2 28.0 8286.2 2344.0 10681.5
132 14500.0 40.0 28.2 8342.3 2374.0 10758.6
133 14600.0 38.8 28.4 8398.2 2404.1 10835.9
134 14700.0 38.6 28.6 8453.1 2433.9 10914.0
135 14800.0 38.6 28.8 8507.7 2463.8 10992.2
136 14900.0 38.2 29.0 8562.0 2493.8 11070.6
137 15000.0 38.0 29.2 8615.9 2523.8 11149.4
138 15100.0 37.8 29.4 8669.4 2553.8 11228.4
139 15132.0 37.7 29.5 8686.5 2563.4 11253.7
140 15232.0 37.2 29.5 8739.4 2593.3 11333.1
141 15332.0 36.7 29.5 8791.7 2622.9 11413.0
142 15432.0 36.2 29.5 8843.4 2652.1 11493.5
143 15532.0 35.7 29.5 8894.5 2680.9 11574.4
144 15632.0 35.2 29.5 8945.0 2709.4 11655.9
145 15732.0 34.7 29.5 8994.8 2737.6 11737.9
146 15832.0 34.2 29.5 9044.0 2765.4 11820.4
147 15840.0 34.1 29.5 9048.0 2767.6 11827.0
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Table C-60 
SIXTH DATA (Reduced) 
ZAREMBA METHOD




LIMBER OF STATIONS IN THE SURVEY: 75
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0 .0
2 100.0 .0 .0 .0 .0 100.0
3 2000.0 6.0 1.0 99.9 1.7 1996.5
4 2200.0 12.0 1.0 131.2 2.3 2193.9
5 2350.0 15.5 1.4 166.9 3.1 2339.6
6 2550.0 19.5 2.2 227.0 5.0 2530.3
7 2750.0 23.5 3.0 300.2 8.4 2716.3
8 2950.0 27.5 3.8 386.2 13.5 2896.8
9 3150.0 31.0 4.5 483.6 20.6 3071.3
10 3350.0 34.0 5.1 590.7 29.6 3239.9
11 3550.0 37.0 5.7 706.3 40.6 3402.7
12 3750.0 40.0 6.3 830.1 53.6 3559.2
13 3950.0 43.0 6.9 961.8 68.9 3709.0
14 4150.0 46.0 7.5 1100.8 86.5 3851.6
15 4350.0 47.0 7.9 1244.6 105.9 3989.3
16 4550.0 48.0 8.3 1390.6 126.7 4124.4
17 4750.0 49.0 8.7 1538.7 148.8 4256.9
18 4950.0 50.0 9.1 1689.0 172.4 4386.8
19 5150.0 51.0 9.5 1841.2 197 .3 4514.1
20 5350.0 52.0 9.9 1995.5 223.7 4638.6
21 5550.0 53.0 10.3 2151.7 251.5 4760.3
22 5750.0 54.0 10.7 2309.8 280.8 4879.3
23 5950.0 55.0 11.1 2469.7 311.6 4995.4
24 6100.0 55.8 11.4 2590.8 335.7 5080.6
25 6300.0 55.4 11.8 2752.3 368.8 5193.8
26 6500.0 55.0 12.2 2912.9 403.0 5308.1
27 6700.0 54.6 12.6 3072.4 438.0 5423.5
28 6900.0 54.2 13.0 3230.9 474.0 5540.1
29 7100.0 53.8 13.4 3388.3 511.0 5657.8
30 7300.0 53.4 13.8 3544.6 548.8 5776.6
31 7500.0 53.0 14.2 3699.9 587.5 5896.5
32 7700.0 52.6 14.6 3854.1 627.1 6017.6
33 7900.0 52.2 15.0 4007.2 667.5 6139.7
34 8100.0 51.8 15.4 4159.2 708.8 6263.0
35 8300.0 51.4 15.8 4310.1 751.0 6387.4
36 8500.0 51.0 16.2 4459.8 793.9 6512.8
37 8700.0 50.6 16.6 4608.4 837.6 6639.4
38 8900.0 50.2 17.0 4755.8 882.1 6767.0
39 9100.0 49.8 17.4 4902.0 927.4 6895.7
40 9300.0 49.4 17.8 5047.1 973.4 7025.4
41 9500.0 49.0 18.2 5191.0 1020.2 7156.3
42 9700.0 48.6 18.6 5333.7 1067.6 7288.1
43 9900.0 48.2 19.0 5475.1 1115.8 7421.0
44 10100.0 47.8 19.4 5615.4 1164.6 7555.0
45 10300.0 47.4 19.8 5754.4 1214.1 7690.0
46 10500.0 47.0 20.2 5892.2 1264.3 7826.0
47 10700.0 46.6 20.6 6028.7 1315.0 7963.0
48 10900.0 46.2 21.0 6164.0 1366.4 8101.1




50 11300.0 45.4 21.8 6430.8 1471.0 8380.2
51 11500.0 45.0 22.2 6562.2 1524.1 8521.3
52 11700.0 44.6 22.6 6692.4 1577.7 8663.3
53 11900.0 44.2 23.0 6821.3 1631.9 8806.3
54 12100.0 43.8 23.4 6948.9 1686.6 8950.3
55 12300.0 43.4 23.8 7075.2 1741.8 9095.3
56 12500.0 43.0 24.2 7200.1 1797.4 9241.2
57 12700.0 42.6 24.6 7323.8 1853.5 9388.0
58 12900.0 42.2 25.0 7446.1 1910.0 9535.8
59 13100.0 41.8 25.4 7567.0 1966.9 9684.6
60 13300.0 41.4 25.8 7686.7 2024.2 9834.3
61 13500.0 41.0 26.2 7805.0 2081.9 9984.9
62 13700.0 40.6 26.6 7921.9 2140.0 10136.4
63 13900.0 40.2 27.0 8037.5 2198.3 10288.8
64 14100.0 39.8 27.4 8151.7 2257.0 10442.1
65 14300.0 39.4 27.8 8264.6 2316.0 10596.3
66 14500.0 40.0 28.2 8377.2 2376.0 10750.3
67 14700.0 38.6 28.6 8488.5 2436.1 10905.2
68 14900.0 38.2 29.0 8597.3 2495.9 11062.0
69 15100.0 37.8 29.4 8704.7 2555.9 11219.8
70 15232.0 37.2 29.5 8774.6 2595.4 11324.5
71 15432.0 36.2 29.5 8878.6 2654.1 11484.9
72 15632.0 35.2 29.5 8980.2 2711.5 11647.4
73 15832.0 34.2 29.5 9079.3 2767.5 11811.8












































































































































3100 1.02 334.50 3099.51 -25.15 22.09 5.81
3200 1.08 326.62 3199.49 -26.19 23.66 0.16
3300 1.40 312.25 3299.46 -28.00 25.30 0.47
3400 1.78 306.03 3399.41 -30.51 27.13 0.43
3500 2.01 299.15 3499.35 -33.58 28.84 0.33
3600 2.60 294.38 3599.25 -37.71 30.71 0.63
3700 3.48 291.10 3699.06 -43.37 32.90 0.90
3800 3.87 291.00 3798.84 -49.67 35.32 0.39
3900 4.15 290.58 3898.57 -56.45 37.86 0.28
4000 4.37 289.65 3998.28 -63.62 40.42 0.23
4100 4.45 289.73 4097.98 -70.93 43.04 0.08
4200 4.50 288.68 4197.67 -78.36 45.55 0.10
4300 4.58 288.82 4297.35 -85.92 48.13 0.08
4400 4.82 287.85 4397.00 -93.91 50.71 0.25
4500 5.45 284.25 4496.55 -103.12 53.04 0.72
4600 5.53 285.88 4596.08 -112.39 55.68 0.18
4700 5.60 281.02 4695.60 -121.97 57.55 0.48
4800 5.70 278.23 4795.11 -131.80 58.97 0.29
4900 5.85 277.62 4894.59 -141.90 60.32 0.16
5000 5.90 280.45 4994.06 -152.01 62.18 0.30
5100 6.06 281.78 5093.50 -162.34 64.34 0.21
5200 6.18 279.57 5192.92 -172.96 66.13 0.27
5300 6.30 281.70 5292.32 -183.70 68.35 0.26
5400 6.33 282.72 5391.71 -194.46 70.78 0.12
5500 6.47 284.70 5491.07 -205.36 73.64 0.26
5600 6.42 286.17 5590.44 -216.10 76.75 0.17
5700 6.58 288.53 5689.78 -226.96 80.40 0.31
5800 6.93 287.83 5789.05 -238.45 84.09 0.36
5900 7.28 285.80 5888.25 -250.64 87.54 0.43
6000 8.32 290.03 5987.19 -264.24 92.50 1.21
6100 9.10 292.42 6085.94 -278.86 98.53 0.87
6200 9.47 293.52 6184.57 -293.94 105.09 0.41
6300 9.85 294.28 6283.10 -309.54 112.13 0.40
6400 9.90 295.77 6381.61 -325.02 119.60 0.26
6500 9.28 301.52 6480.30 -338.77 128.03 1.12
6600 12.33 311.25 6577.99 -354.82 142.11 3.69




6800 14.28 331.85 6771.91 -383.64 181.03 4.17
6900 14.47 348.77 6868.74 -388.51 205.54 4.23
7000 14.42 5.23 6965.59 -386.24 230.34 85.55
7100 13.25 21.30 7062.92 -377.91 251.70 3.86
7200 12.37 29.97 7160.60 -367.21 270.26 2.06
7300 10.67 44.80 7258.87 -354.17 283.39 3.23
7400 8.52 59.40 7357.77 -341.41 290.93 3.05
7500 7.28 77.48 7456.96 -329.04 293.68 2.61
7600 8.42 75.58 7555.89 -314.87 297.33 1.17
7700 10.37 62.20 7654.25 -298.95 305.72 3.10
7800 13.57 46.78 7751.46 -281.86 321.78 4.83
7900 15.32 46.27 7847.91 -262.77 340.04 1.76
8000 16.15 56.95 7943.97 -239.46 355.21 3.09
8100 16.57 65.22 8039.82 -213.57 367.16 2.39
8200 16.73 78.75 8135.58 -185.33 372.78 3.90
8300 16.93 83.18 8231.25 -156.41 376.24 1.31
8400 17.17 86.10 8326.79 -126.97 378.24 0.89
8500 17.27 87.45 8422.28 -97.31 379.56 0.41
8600 17.40 86.98 8517.71 -67.45 381.14 0.19
8700 17.32 85.58 8613.18 -37.77 383.43 0.43
8800 17.35 84.98 8708.63 -8.06 386.04 0.18
8900 19.32 80.67 8803.00 24.58 391.41 2.43
9000 21.83 76.65 8895.83 60.76 399.99 2.92
9100 22.28 77.38 8988.36 97.76 408.28 0.53
9200 22.53 74.55 9080.72 134.69 418.48 1.11
9300 22.37 77.85 9173.20 171.89 426.49 1.27
9400 22.53 69.55 9265.57 207.80 439.88 3.19
9500 23.17 73.75 9357.50 245.57 450.89 1.77
9600 24.18 75.97 9448.72 285.32 460.83 1.36
9700 24.97 78.53 9539.38 326.68 469.22 1.34
9800 24.75 79.50 9630.20 367.85 476.85 0.46
9900 25.61 77.63 9720.37 410.07 486.10 1.18

































Table 0 6 2
THE SEVENTH DATA (Reduced) 
TANGENTIAL METHOD
INCL AZIMUTH TVD EASTING NORTH DLS
(DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
0.00 0.00 0.00 0.00 0.00 0.00
0.32 56.45 200.00 0.93 0.62 0.22
0.25 0.72 399.99 0.94 1.49 0.13
0.38 311.11 599.99 -0.06 2.36 1.03
1.80 288.77 799.89 -6.01 4.38 0.79
1.78 288.52 999.80 -11.90 6.36 0.01
1.60 286.02 1199.72 -17.26 7.90 0.10
1.35 292.05 1399.66 -21.63 9.67 0.14
0.88 286.93 1599.64 -24.57 10.56 0.24
0.58 290.62 1799.63 -26.46 11.27 0.15
0.53 266.65 1999.62 -28.31 11.17 0.11
0.43 234.53 2199.61 -29.53 10.30 0.13
0.50 15.77 2399.61 -29.06 11.97 0.96
0.85 38.52 2599.58 -27.21 14.30 0.24
1.06 45.95 2799.55 -24.55 16.87 0.13
0.83 8.32 2999.53 -24.13 19.74 0.30
1.08 326.62 3199.49 -26.21 22.88 3.00
1.78 306.03 3399.40 -31.23 26.54 0.47
2.60 294.38 3599.19 -39.49 30.28 0.49
3.87 291.00 3798.74 -52.10 35.12 0.65
4.37 289.65 3998.15 -66.45 40.24 0.26
4.50 288.68 4197.54 -81.31 45.27 0.08
4.82 287.85 4396.83 -97.31 50.42 0.16
5.53 285.88 4595.90 -115.85 55.70 0.37
5.70 278.23 4794.91 -135.51 58.54 0.39
5.90 280.45 4993.85 -155.72 62.27 0.15
6.18 279.57 5192.69 -176.96 65.85 0.15
6.33 282.72 5391.47 -198.47 70.70 0.19




5800 6.93 287.83 5788.75 -242.92 84.32 0.27
6000 8.32 290.03 5986.65 -270.11 94.23 0.71
6200 9.47 293.52 6183.92 -300.28 107.36 0.64
6400 9.90 295.77 6380.95 -331.25 122.31 0.29
6600 12.33 311.25 6576.33 -363.36 150.47 2.05
6800 14.28 331.85 6770.15 -386.63 193.97 2.72
7000 14.42 5.23 6963.85 -382.09 243.56 40.67
7200 12.37 29.97 7159.21 -360.69 280.68 2.84
7400 8.52 59.40 7357.00 -335.18 295.76 2.91
7600 8.42 75.58 7554.85 -306.83 303.05 1.19
7800 13.57 46.78 7749.27 -272.64 335.18 4.25
8000 16.15 56.95 7941.37 -226.01 365.52 1.92
8200 16.73 78.75 8132.91 -169.54 376.75 3.15
8400 17.17 86.10 8324.00 -110.65 380.76 1.11
8600 17.40 86.98 8514.85 -50.92 383.91 0.18
8800 17.35 84.98 8705.75 8.49 389.13 0.30
9000 21.83 76.65 8891.40 80.85 406.30 2.72
9200 22.53 74.55 9076.14 154.73 426.72 0.53
9400 22.53 69.55 9260.87 226.54 453.50 0.96
9600 24.18 75.97 9443.32 306.02 473.37 1.55
9800 24.75 79.50 9624.94 388.35 488.63 0.79
10000 28.31 78.13 9801.02 481.17 508.14 1.81
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Table C-63
THE SEVENTH DATA (Original)
AVERAGE TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100FT)
0 0.00 0.00 0.00 0.00 0.00 0.00
100 0.17 41.85 100.00 0.05 0.14 0.18
200 0.32 56.45 200.00 0.37 0.41 0.17
300 0.37 47.53 300.00 0.85 0.78 0.07
400 0.25 0.72 400.00 1.07 1.28 0.28
500 0.23 329.52 499.99 1.18 0.87 1.38
600 0.38 311.11 599.99 0.84 1.28 0.18
700 1.52 300.65 699.98 -0.51 2.25 1.15
800 1.80 288.77 799.94 -3.14 3.47 0.44
900 1.87 294.88 899.89 -6.11 4.66 0.21
1000 1.78 288.52 999.84 -9.07 5.83 0.22
1100 1.67 288.00 1099.79 -11.93 6.78 0.11
1200 1.60 286.02 1199.75 -14.66 7.61 0.09
1300 1.43 288.55 1299.71 -17.18 8.40 0.18
1400 1.35 292.05 1399.69 -19.46 9.24 0.12
1500 1.13 284.63 1499.66 -21.51 9.92 0.27
1600 0.88 286.93 1599.65 -23.20 10.40 0.25
1700 0.70 292.05 1699.64 -24.50 10.86 0.19
1800 0.58 290.62 1799.63 -25.54 11.26 0.12
1900 0.60 294.47 1899.63 -26.49 11.66 0.04
2000 0.53 266.65 1999.62 -27.46 11.84 0.28
2100 0.55 247.78 2099.62 -28.38 11.63 0.18
2200 0.43 234.53 2199.61 -29.13 11.22 0.17
2300 0.17 330.05 2299.61 -29.64 11.33 0.56
2400 0.50 15.77 2399.61 -29.57 10.75 1.87
2500 0.98 27.08 2499.60 -29.10 11.95 0.50
2600 0.85 38.52 2599.59 -28.23 13.29 0.22
2700 1.00 39.80 2699.58 -27.21 14.54 0.15
2800 1.06 45.95 2799.56 -25.99 15.86 0.13




3000 0.83 8.32 2999.54 -24.48 18.32 0.37
3100 1.02 334.50 3099.52 -24.24 16.72 5.27
3200 1.08 326.62 3199.51 -25.14 18.32 0.16
3300 1.40 312.25 3299.48 -26.54 19.96 0.45
3400 1.78 306.03 3399.45 -28.70 21.71 0.42
3500 2.01 299.15 3499.39 -31.48 23.50 0.32
3600 2.60 294.38 3599.31 -35.07 25.31 0.62
3700 3.48 291.10 3699.17 -39.96 27.36 0.90
3800 3.87 291.00 3798.96 -45.95 29.66 0.39
3900 4.15 290.58 3898.72 -52.48 32.14 0.28
4000 4.37 289.65 3998.44 -59.46 34.70 0.23
4100 4.45 289.73 4098.15 -66.70 37.29 0.08
4200 4.50 288.68 4197.84 -74.07 39.85 0.10
4300 4.58 288.82 4297.53 -81.56 42.40 0.08
4400 4.82 287.85 4397.19 -89.34 44.97 0.25
4500 5.45 284.25 4496.79 -97.94 47.45 0.71
4600 5.53 285.88 4596.33 -107.18 49.94 0.18
4700 5.60 281.02 4695.86 -116.61 52.19 0.48
4800 5.70 278.23 4795.37 -126.32 53.84 0.29
4900 5.85 277.62 4894.87 -136.28 55.22 0.16
5000 5.90 280.45 4994.34 -146.39 56.83 0.29
5100 6.06 281.78 5093.80 -156.62 58.84 0.21
5200 6.18 279.57 5193.23 -167.09 60.82 0.26
5300 6.30 281.70 5292.64 -177.77 62.82 0.26
5400 6.33 282.72 5392.03 -188.53 65.15 0.12
5500 6.47 284.70 5491.41 -199.35 67.79 0.26
5600 6.42 286.17 5590.77 -210.18 70.78 0.17
5700 6.58 288.53 5690.13 -220.98 74.15 0.31
5800 6.93 287.83 5789.44 -232.16 77.82 0.36
5900 7.28 285.80 5888.67 -244.00 81.40 0.43
6000 8.32 290.03 5987.74 -256.91 85.58 1.19
6100 9.10 292.42 6086.59 -271.02 91.06 0.86
6200 9.47 293.52 6185.28 -285.88 97.35 0.41
6300 9.85 294.28 6283.86 -301.22 104.15 0.40
6400 9.90 295.77 6382.38 -316.76 111.41 0.26




6600 12.33 311.25 6579.21 -346.47 130.51 3.55
6700 14.06 314.98 6676.57 -363.14 146.11 1.93
6800 14.28 331.85 6773.53 -377.73 165.77 4.13
6900 14.47 348.77 6870.40 -386.09 189.15 4.20
7000 14.42 5.23 6967.24 -384.79 164.24 85.70
7100 13.25 21.30 7064.33 -379.30 187.51 4.02
7200 12.37 29.97 7161.85 -369.71 207.50 2.11
7300 10.67 44.80 7259.83 -357.58 223.37 3.41
7400 8.52 59.40 7358.43 -344.43 233.61 3.25
7500 7.28 77.48 7457.48 -331.65 238.66 2.78
7600 8.42 75.58 7556.55 -318.37 241.84 1.17
7700 10.37 62.20 7655.21 -303.15 247.72 2.93
7800 13.57 46.78 7753.03 -286.27 259.76 4.52
7900 15.32 46.27 7849.87 -268.17 276.92 1.75
8000 16.15 56.95 7946.13 -246.92 293.76 3.01
8100 16.57 65.22 8042.08 -222.27 307.37 2.36
8200 16.73 78.75 8137.89 -195.02 316.24 3.88
8300 16.93 83.18 8233.60 -166.42 320.78 1.30
8400 17.17 86.10 8329.21 -137.23 323.52 0.89
8500 17.27 87.45 8424.73 -107.67 325.19 0.41
8600 17.40 86.98 8520.18 -77.91 326.63 0.19
8700 17.32 85.58 8615.63 -48.14 328.57 0.43
8800 17.35 84.98 8711.09 -18.45 331.02 0.18
8900 19.32 80.67 8806.01 12.76 334.95 2.39
9000 21.83 76.65 8899.64 47.21 341.86 2.88
9100 22.28 77.38 8992.32 83.80 350.30 0.53
9200 22.53 74.55 9084.77 120.78 359.54 1.11
9300 22.37 77.85 9177.19 157.87 368.65 1.27
9400 22.53 69.55 9269.61 194.52 379.37 3.17
9500 23.17 73.75 9361.76 231.38 391.59 1.75
9600 24.18 75.97 9453.34 270.14 402.08 1.35
9700 24.97 78.53 9544.29 310.71 411.26 1.32
9800 24.75 79.50 9635.02 351.97 419.27 0.46
9900 25.61 77.63 9725.52 393.67 427.70 1.17
10000 28.31 78.13 9814.65 438.00 437.22 2.71
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Table 0 6 4
THE SEVENTH DATA (Reduced) 
AVERAGE TANGENTIAL METHOD
MD INCL AZIMUTH TVD EASTING NORTH DLS
(FT) (DEG) (DEG) (FT) (FT) (FT) (0/100 FT)
0 0.00 0.00 0.00 0.00 0.00 0.00
200 0.32 56.45 200.00 0.26 0.49 0.18
400 0.25 0.72 400.00 0.74 1.37 0.14
600 0.38 311.11 599.99 1.19 0.36 0.86
800 1.80 288.77 799.96 -2.11 2.26 0.74
1000 1.78 288.52 999.86 -8.03 4.26 0.01
1200 1.60 286.02 1199.77 -13.66 6.01 0.10
1400 1.35 292.05 1399.71 -18.53 7.69 0.15
1600 0.88 286.93 1599.67 -22.20 8.99 0.24
1800 0.58 290.62 1799.65 -24.61 9.81 0.15
2000 0.53 266.65 1999.64 -26.52 10.10 0.12
2200 0.43 234.53 2199.64 -28.10 9.54 0.14
2400 0.50 15.77 2399.63 -26.78 8.61 0.89
2600 0.85 38.52 2599.62 -25.70 10.70 0.22
2800 1.06 45.95 2799.59 -23.46 13.17 0.12
3000 0.83 8.32 2999.56 -21.96 16.11 0.33
3200 1.08 326.62 3199.53 -21.23 12.85 2.66
3400 1.78 306.03 3399.47 -24.68 16.46 0.43
3600 2.60 294.38 3599.32 -31.28 20.31 0.47
3800 3.87 291.00 3799.01 -41.70 24.66 0.64
4000 4.37 289.65 3998.49 -55.17 29.65 0.25
4200 4.50 288.68 4197.89 -69.78 34.73 0.08
4400 4.82 287.85 4397.23 -85.21 39.82 0.16
4600 5.53 285.88 4596.41 -102.47 45.06 0.37
4800 5.70 278.23 4795.45 -121.61 49.14 0.38
5000 5.90 280.45 4994.43 -141.55 52.42 0.15
5200 6.18 279.57 5193.32 -162.28 56.08 0.15
5400 6.33 282.72 5392.13 -183.66 60.29 0.19
5600 6.42 286.17 5590.89 -205.16 65.83 0.20
( Continued)
T-4140 295
Table 0 6 4
5800 6.93 287.83 5789.54 -227.40 72.63 0.27
6000 8.32 290.03 5987.77 -252.50 81.24 0.71
6200 9.47 293.52 6185.36 -281.22 92.71 0.64
6400 9.90 295.77 6382.51 -311.80 106.74 0.29
6600 12.33 311.25 6578.76 -343.95 128.02 1.92
6800 14.28 331.85 6773.39 -372.57 164.07 2.56
7000 14.42 5.23 6967.15 -362.72 115.49 40.48
7200 12.37 29.97 7161.71 -348.71 159.65 3.04
7400 8.52 59.40 7358.40 -323.21 185.43 3.29
7600 8.42 75.58 7556.22 -296.00 196.71 1.19
7800 13.57 46.78 7752.55 -262.60 215.09 3.76
8000 16.15 56.95 7945.86 -222.26 246.75 1.84
8200 16.73 78.75 8137.68 -169.83 268.10 3.10
8400 17.17 86.10 8329.00 -112.03 275.78 1.09
8600 17.40 86.98 8519.97 -52.72 279.37 0.18
8800 17.35 84.98 8710.84 6.86 283.55 0.30
9000 21.83 76.65 8899.26 73.06 294.26 2.64
9200 22.53 74.55 9084.46 146.19 313.04 0.53
9400 22.53 69.55 9269.19 219.10 336.66 0.96
9600 24.18 75.97 9452.80 294.84 360.16 1.52
9800 24.75 79.50 9634.84 375.78 377.76 0.78























































LATITUDE LONGITUDE DOGLEG 
COORDINATES SEVERITY
.00
.00 .0000 N .0000 E
.00
.00
100.00 .1667 N 41.8500 E 100.00
200.00 .3167 N 56.4500 E 200.00
300.00 .3700 N 47.5300 E 300.00
400.00 .2500 N .7200 E 400.00
500.00 .2333 N 30.4800 W 499.99
600.00 .3800 N 48.8900 W 599.99
700.00 1.5167 N 59.3500 W 699.98
800.00 1.8000 N 71.2300 H 799.94
900.00 1.8667 N 65.1200 W 899.88
1000.00 1.7800 N 71.4800 W 999.83
1100.00 1.6667 N 72.0000 W 1099.79
1200.00 1.6000 N 73.9800 W 1199.75
1300.00 1.4330 N 71.4500 W 1299.71
1400.00 1.3500 N 67.9500 w 1399.68
1500.00 1.1333 N 75.3700 H 1499.66
1600.00 .8833 N 73.0700 W 1599.64
1700.00 .7000 N 67.9500 W 1699.64
1800.00 .5800 N 69.3800 w 1799.63
1900.00 .6000 N 65.3800 H 1899.62
2000.00 .5333 N 93.3500 W 1999.62
2100.00 .5500 S 67.7800 W 2099.61
2200.00 .4300 S 54.5300 W 2199.61
2300.00 .1667 N 29.9500 H 2299.61
2400.00 .5000 N 15.7700 E 2399.61
2500.00 .9833 N 27.0800 E 2499.60
2600.00 .8500 N 38.5200 E 2599.59
2700.00 1.0000 N 39.8000 E 2699.57
2800.00 1.0667 N 45.9500 E 2799.56
2900.00 .7333 N 34.7500 E 2899.54
3000.00 .8300 N 8.3200 E 2999.53
3100.00 1.0166 N 25.5000 W 3099.52
3200.00 1.0833 N 33.3800 H 3199.50
3300.00 1.4000 N 47.7500 W 3299.48
3400.00 1.7833 N 53.9700 W 3399.44
3500.00 2.0100 N 60.8500 W 3499.39
3600.00 2.6000 N 65.6200 H 3599.31
3700.00 3.4833 N 68.9000 W 3699.16
3800.00 3.8667 N 69.0000 W 3798.96
3900.00 4.1500 N 69.4200 W 3898.71
4000.00 4.3700 N 70.3500 W 3998.44
4100.00 4.4500 N 70.2700 W 4098.14
4200.00 4.5000 N 71.3200 W 4197.84
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SEVENTH DATA (Reduced) 
RADIUS OF CURVATURE METHOD
STA MEASURED INCLINATION DIRECTION VERTICAL LATITUDE LONGITUDE DOGLEG 
# DEPTH DEGREE DEGREE DEPTH COORDINATES SEVERITY
TIE .00 .00 .00 N .00 E
1 .00 .0000 N .0000 E .00 .00 N .00 E .0
2 200.00 .3167 N 56.4500 E 200.00 .47 N .25 E .2
3 400.00 .2500 N .7200 E 400.00 1.30 N .71 E .1
4 600.00 .3800 N 48.8900 W 599.99 2.28 N .27 E .2
5 800.00 1.8000 N 71.2300 H 799.95 4.16 N -3.00 W .7
6 1000.00 1.7800 N 71.4800 H 999.85 6.16 N -8.92 W .0
7 1200.00 1.6000 N 73.9800 W 1199.77 7.91 N -14.56 W . 1
8 1400.00 1.3500 N 67.9500 W 1399.70 9.59 N -19.42 W .1
9 1600.00 .8833 N 73.0700 W 1599.66 10.89 N -23.09 W .2
10 1800.00 .5800 N 69.3800 W 1799.65 11.71 N -25.51 W .2
11 2000.00 .5333 N 93.3500 W 1999.64 12.00 N -27.42 W .1
12 2200.00 .4300 S 54.5300 W 2199.63 11.45 N -28.98 w .1
13 2400.00 .5000 N 15.7700 E 2399.62 12.16 N -30.00 w .6
14 2600.00 .8500 N 38.5200 E 2599.61 14.25 N -28.93 w .2
15 2800.00 1.0667 N 45.9500 E 2799.58 16.72 N -26.68 H .1
16 3000.00 .8300 N 8.3200 E 2999.55 19.61 N -25.20 W .3
17 3200.00 1.0833 N 33.3800 W 3199.52 22.80 N -25.91 W .4
18 3400.00 1.7833 N 53.9700 H 3399.46 26.40 N -29.35 W .4
19 3600.00 2.6000 N 65.6200 W 3599.31 30.24 N -35.94 W .5
20 3800.00 3.8667 N 69.0000 W 3798.99 34.59 N -46.35 W .6
21 4000.00 4.3700 N 70.3500 W 3998.47 39.58 N -59.82 w .3
22 4200.00 4.5000 N 71.3200 W 4197.87 44.66 N -74.43 w . 1
23 4400.00 4.8167 N 72.1500 W 4397.21 49.75 N -89.85 w .2
24 4600.00 5.5333 N 74.1200 W 4596.40 54.98 N -107.11 w .4
25 4800.00 5.7000 N 81.7700 W 4795.44 59.07 N -126.24 w .4
26 5000.00 5.9000 N 79.5500 W 4994.41 62.35 N -146.19 w .2
27 5200.00 6.1833 N 80.4300 H 5193.30 66.01 N -166.91 w .1
28 5400.00 6.3333 N 77.2800 W 5392.11 70.22 N -188.30 w .2
29 5600.00 6.4166 N 73.8300 H 5590.87 75.76 N -209.80 w .2
30 5800.00 6.9333 N 72.1700 W 5789.52 82.56 N -232.04 w . 3
31 6000.00 8.3200 N 69.9700 W 5987.74 91.17 N -257.14 w .7
32 6200.00 9.4666 N 66.4800 W 6185.34 102.63 N -285.85 w .6
33 6400.00 9.9000 N 64.2300 W 6382.49 116.66 N -316.42 w .3
34 6600.00 12.3333 N 48.7500 W 6578.72 137.88 N -348.48 w 1.9
35 6800.00 14.2833 N 28.1500 W 6773.34 173.74 N -376.95 w 2.6
36 7000.00 14.4200 N 5.2300 E 6967.10 221.65 N -386.66 w 4.1
37 7200.00 12.3667 N 29.9700 E 7161.65 265.46 N -372.76 w 3.0
38 7400.00 8.5167 N 59.4000 E 7358.30 290.94 N -347.55 w 3.3
39 7600.00 8.4167 N 75.5800 E 7556.12 302.18 N -320.44 w 1.2
40 7800.00 13.5667 N 46.7800 E 7752.38 320.36 N -287.39 w 3.8
41 8000.00 16.1500 N 56.9500 E 7945.68 351.99 N -247.11 H 1.8
42 8200.00 16.7333 N 78.7500 E 8137.50 373.20 N -195.00 w 3.1
43 8400.00 17.1667 N 86.1000 E 8328.81 380.88 N -137.24 w 1.1
44 8600.00 17.4000 N 86.9800 E 8519.78 384.47 N -77.93 w .2
45 8800.00 17.3500 N 84.9800 E 8710.65 388.66 N -18.35 w .3
46 9000.00 21.8300 N 76.6500 E 8899.03 399.35 N 47.77 E 2.6
47 9200.00 22.5333 N 74.5500 E 9084.23 418.13 N 120.90 E .5
48 9400.00 22.5333 N 69.5500 E 9268.96 441.74 N 193.79 E 1.0
49 9600.00 24.1833 N 75.9700 E 9452.56 465.23 N 269.48 E 1.5
50 9800.00 24.7500 N 79.5000 E 9634.60 482.82 N 350.41 E .8
51 10000.00 28.3100 N 78.1300 E 9813.51 500.15 N 438.03 E 1.8
T-4140 299
Table C-67
LONG’S: SEVENTH DATA (Original)
STA MD INCL AZIM TVD N +/S - E+/W -
# SURVEY TIE POINT = = > 0.00 I l l l l i l i l | 0.00
1 0 0 0 0.00 0.00 0.00
2 100 ' 0*16667 41.85 100.00 0.11 0.10
3 200 031667 t t i i i a 200.00 0.37 0.42
4 300 i 0*37 m m m 300.00 0.74 0.89
5 400' 0.26 £71867 400.00 1.18 1.13
6 600 £23333 929*517 499.99 1.57 1.03
7 600 xo. 0,38 311,11 599.99 1.96 0.68
8 700 ! 1^1667 300*65 699.98 2.86 -0.71
9 800 t.6 288*767 799.94 4.04 -3.33
10 liliiiillll 1.86667 204.883 899.89 5.23 -6.30
11 1000 : -1*78 28552 999.83 6.41 -9.25
12 i l i i i i i i 1*66667 288 1099.79 7.35 -12.10
13 1200 1.0 285017! 1199.75 8.18 -14.83
14 1300 ! 1*43333 28555 1299.71 8.97 -17.36
15 1400 1,35 292*05 1399.68 9.81 -19.63
16 1500 1*13333 284*633 1499.66 10.50 -21.68
17 1600 £86333 286*033: 1599.65 10.97 -23.38
18 1700 0.7 292*05 1699.64 11.43 -24.68
19 illlliiilii1 £59 29052 1799.63 11.83 -25.72
20 1900 i 0,6 294*467 1899.62 12.23 -26.67
21 2000 0*63333 266*65 1999.62 12.42 -27.61
22 " 2100.... £55 12417631 2099.62 12.21 -28.52
23 2200 0,43 123553S 2199.61 11.81 -29.27
24 2300 0*16667 330,05 ! 2299.61 11.72 -29.65
25 2400 0.5 15*7667 2399.61 12.26 -29.60
26 2500 0*96333 27.9833 2499.60 13.45 -29.09
27 2600 l i m i t 38*52 2599.59 14.79 -28.24
28 2700 i 39*6 2699.57 16.04 -27.22
29 2800 1.06667 45*95 2799.56 17.36 -25.99
30 2900 £73333 * 34*75 2899.55 18.53 -24.96



































3100 1,01857 'v 334.5 3099.52 21.29 -24.77
3200 1.08333 3285171 3199.51 22.88 -25.67
3300 1.4 I l l i i i l 3299.48 24.49 -27.09
3400. 1,78333 306,033 3399.45 26.23 -29.26
3800 2.01 I s i l i ! ! 3499.39 28.00 -32.05
3800 2.8 3599.31 29.79 -35.64
3700 3899.17 31.82 -40.54
3800 3.88887 281 3798.96 34.12 -46.53
3900 4,15 290583 3898.72 36.60 -53.06
4000 4.37 289*65 3998.44 39.16 -60.04
4100 i 4.45 289.733 4098.14 41.75 -67.28
4200 4.5 288.883 4197.84 44.32 -74.64
4300 *58333 255517 4297.53 46.86 -82.14
4400 ! *31587 257*55 4397.19 49.44 -89.92
4S08v 5.45 25455 4496.79 51.89 -98.52
4BOO,v , '553333 4596.33 54.38 -107.76
4700, , 85 281517 4895.86 56.63 -117.19
4800 ! 57 2755331 4795.37 58.28 -126.89
i l K I I I 585 277517 4894.87 59.66 -136.86
5000 8.8 250.45 4994.34 61.27 -146.96
i i m n i 858887 281*783 i 5093.80 63.28 -157.19
5200 518333 279587 5193.22 65.26 -167.67
5300 6.3 281.7 j 5292.63 67.26 -178.36
8400 8.33333 252.7171 5392.03 69.59 -189.11
5500 8.47 284.7 5491.40 72.23 -199.94
5800 851887 25*157 5590.77 75.22 -210.76
5700 6.56333 258533 i 5690.13 78.60 -221.56
5800 653333 287533 5789.43 82.27 -232.74
5800 l l S I ! 25*5 5888.66 85.84 -244.58
5000 8,32 290.03 5987.74 90.05 -257.48
8100 1....itil.... . 292.417 ! 6086.58 95.54 -271.59
8200 0,48887 293517 6185.27 101.84 -286.44
8300 0,85 294583 6283.86 108.64 -301.78
8400 85 295*757 6382.38 115.89 -317.32
8500, ,, 0.25 301*52 6480.98 123.84 -331.93






































i l i i i i i l i l 14.42 6.23






7700 o 10.3667 “ B
7600 13.5667 46.7833
7000 15.3167 46*2607 i





*■ 6500 17.27 ~ 87*48




8000 21.83 . 76.65
9100 22,2833 77*3833
9200 22.5333 74^5
9300 22.3667 77*86 j
9400 22.5333 69.55









































Table 0 6 8
LONG’S : SEVENTH DATA (Reduced)
STA MD INCL AZIM TVD N + /S - E+/W -
_______________ i__________i___________ i______________ i___________
# SURVEY TIE POINT = = > 0,00 j 0,00 j  0*00
1 0 i...6 .. 0 0.00 0.00 0.00
2 200 0.31667 56.45 200.00 0.31 0.46
3 400 : 8*25 1171661:!: 400.00 1.05 0.93
4 600 0-38 311*11 599.99 1.92 0.43
5 800 1.8 286.767 i 799.95 3.37 -3.04
6 1000 1*78 286.62 999.86 5.36 -8.96
7 1200 1*8 286*017 1199.77 7.12 -14.59
8 1400 1*35 202.00 1399.70 8.78 -19.46
9 1600 0.88333 286.33$ 1599.66 10.11 -23.12
10 1800 l l i i i i i l 288.62 1799.65 10.91 -25.54
11 2000 0*5333$ 266*65 1999.64 11.22 -27.41
12 2200 0.43 234*53 2199.63 10.73 -28.96
13 2400 0.5 15.7667 2399.63 11.13 -29.33
14 2006 0.85 38.52 2599.61 13.13 -28.17
15 2800 1*06667 45*95 2799.59 15.59 -25.91
16 3000 0*83 8.32 i 2999.56 18.31 -24.36
17 3200 1.08333 328.617 3199.54 21.33 -25.19
18 3400 1*78333 i i l i i i i l 3399.47 24.74 -28.75
19 3600 2.6 H i l l 3599.33 28.44 -35.40
20 3800 3*86667 ■ k m 3799.00 32.73 -45.82
21 r 1 4oo0..... 4.37 289.65 i 3998.49 37.71 -59.29
22 4200 4.5 288.683 4197.89 42.78 -73.90
23 4400 4.81667 287*85 4397.23 47.87 -89.33
24 4600 5*53333 285*883 i 4596.41 53.08 -106.60
25 4800 6*7 2784233 4795.45 57.14 -125.70
26 5000 5.8 280.45 4994.43 60.43 -145.64
27 6200 61*1833$ 279.567 5193.32 64.09 -166.37
28 5400 6.33333 282.717 i 5392.13 68.30 -187.75
29 8600 6.41667 286.187 5590.89 73.84 -209.24

























IllliiSI 8 .3 2 2 9 0 ,0 3  !
6 2 0 0 9 * 4 6 6 6 7 2 9 3 .5 1 7
6 4 0 0 0 .9 2 9 8 .7 6 7
6 6 0 0 1 2 ,3 3 3 3 3 1 1 .2 5
6 8 0 0 1 4 .2 8 3 3 3 3 1 .8 5
7 0 0 0 1 4 .4 2 5 ,2 5
7 2 0 0 1 2 .3 6 6 7 2 9 .9 6 6 7
7 4 0 0 ''' : 8 .6 1 8 6 7 8 9 .4
7 8 0 0 8 .4 1 6 6 7 7 5 .5 8 3 3
7 6 0 0 1 3 .5 6 6 7 4 8 ,7 8 8 8
8 0 0 0 1 6 *1 9 5 6 .9 5
8 2 0 0 1 6 .7 3 3 3 7 8 .7 5  i
8 4 0 0 1 7 * 1 6 8 7 8 6 .1
8 8 0 0 1 7 ,4 8 6 ,9 8 3 3
8 6 0 0 1 7 .3 5 8 4 .9 8 8 8
8 0 0 0 i 2 1 .8 $ 7 8 .6 5
9 2 0 0 2 2 .5 3 3 3 7 4 .5 5
8 4 0 0 2 2 .5 3 3 3 6 9 ,5 5
9 8 0 0 2 4 .1 8 3 3 7 5 ,9 8 6 7
9 8 0 0 ....7 9 .8
























SEVENTH DATA (Original) 
ZAREMBA METHOD
NTERPOLATED VALUES AT THE MEASURED DEPTH: .00
NORTH COORDINATE : .00
EAST COORDINATE : .00
TVD COORDINATE : .00
UMBER OF STATIONS IN THE SURVEY: 103
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0 .0
2 .0 .0 .0 .0 .0 .0
3 100.0 .2 41.9 .1 .1 100.0
4 200.0 .3 56.5 .4 .4 200.0
5 300.0 .4 47.5 .7 .9 300.0
6 400.0 .3 .7 1.2 1.1 400.0
7 500.0 .2 329.5 1.6 1.0 500.0
8 600.0 .4 311.1 2.0 .7 600.0
9 700.0 1.5 300.7 2.9 -.7 700.0
10 800.0 1.8 288.8 4.0 -3.3 799.9
11 900.0 1.9 294.9 5.2 -6.3 899.9
12 1000.0 1.8 288.5 6.4 -9.2 999.8
13 1100.0 1.7 288.0 7.4 -12.1 1099.8
14 1200.0 1.6 286.0 8.2 -14.8 1199.7
15 1300.0 1.4 288.6 9.0 -17.4 1299.7
16 1400.0 1.4 292.1 9.8 -19.6 1399.7
17 1500.0 1.1 284.6 10.5 -21.7 1499.7
18 1600.0 .9 286.9 11.0 -23.4 1599.6
19 1700.0 .7 292.1 11.4 -24.7 1699.6
20 1800.0 .6 290.6 11.8 -25.7 1799.6
21 1900.0 .6 294.5 12.2 -26.7 1899.6
22 2000.0 .5 266.7 12.4 -27.6 1999.6
23 2100.0 .6 247.8 12.2 -28.5 2099.6
24 2200.0 .4 234.5 11.8 -29.3 2199.6
25 2300.0 .2 330.1 11.7 -29.6 2299.6
26 2400.0 .5 15.8 12.3 -29.6 2399.6
27 2500.0 1.0 27.1 13.5 -29.1 2499.6
28 2600.0 .9 38.5 14.8 -28.2 2599.6
29 2700.0 1.0 39.8 16.0 -27.2 2699.6
30 2800.0 1.1 46.0 17.4 -26.0 2799.6
31 2900.0 .7 34.8 18.5 -25.0 2899.5
32 3000.0 .8 8.3 19.8 -24.5 2999.5
33 3100.0 1.0 334.5 21.3 -24.8 3099.5
34 3200.0 1.1 326.6 22.9 -25.7 3199.5
35 3300.0 1.4 312.3 24.5 -27.1 3299.5
36 3400.0 1.8 306.0 26.2 -29.3 3399.4
37 3500.0 2.0 299.2 28.0 -32.0 3499.4
38 3600.0 2.6 294.4 29.8 -35.6 3599.3
39 3700.0 3.5 291.1 31.8 -40.5 3699.2
40 3800.0 3.9 291.0 34.1 -46.5 3799.0
41 3900.0 4.2 290.6 36.6 -53.1 3898.7
42 4000.0 4.4 289.7 39.1 -60.0 3998.4
43 4100.0 4.5 289.7 41.7 -67.3 4098.1
44 4200.0 4.5 288.7 44.3 -74.6 4197.8
45 4300.0 4.6 288.8 46.8 -82.1 4297.5
46 4400.0 4.8 287.9 49.4 -89.9 4 397.2
47 4500.0 5.5 284.3 51.9 -98.5 4496.8
48 4600.0 5.5 285.9 54.4 -107.8 4596.3




50 4800.0 5.7 278.2 58.3 -126.9 4795.4
51 4900.0 5.9 277.6 59.6 -136.8 4894.9
52 5000.0 5.9 280.5 61.3 -147.0 4994.3
53 5100.0 6.1 281.8 63.3 -157.2 5093.8
54 5200.0 6.2 279.6 65.2 -167.7 5193.2
55 5300.0 6.3 281.7 67.2 -178.3 5292.6
56 5400.0 6.3 282.7 69.6 -189.1 5392.0
57 5500.0 6.5 284.7 72.2 -199.9 5491.4
58 5600.0 6.4 286.2 75.2 -210.7 5590.8
59 5700.0 6.6 288.5 78.6 -221.5 5690.1
60 5800.0 6.9 287.8 82.3 -232.7 5789.4
61 5900.0 7.3 285.8 85.8 -244.6 5888.7
62 6000.0 8.3 290.0 90.0 -257.5 5987.7
63 6100.0 9.1 292.4 95.5 -271.6 6086.6
64 6200.0 9.5 293.5 101.8 -286.4 6185.3
65 6300.0 9.9 294.3 108.6 -301.8 6283.9
66 6400.0 9.9 295.8 115.9 -317.3 6382.4
67 6500.0 9.3 301.5 123.8 -331.9 6481.0
68 6600.0 12.3 311.3 135.1 -346.8 6579.2
69 6700.0 14.1 315.0 150.7 -363.4 6676.6
70 6800.0 14.3 331.9 170.2 -377.9 6773.6
71 6900.0 14.5 348.8 193.4 -386.1 6870.5
72 7000.0 14.4 5.2 218.0 -387.4 6967.3
73 7100.0 13.3 21.3 241.1 -382.1 7064.5
74 7200.0 12.4 30.0 261.1 -372.6 7162.0
75 7300.0 10.7 44.8 276.9 -360.7 7260.0
76 7400.0 8.5 59.4 287.2 -347.8 7358.6
77 7500.0 7.3 77.5 292.4 -335.2 7457.7
78 7600.0 8.4 75.6 295.6 -321.9 7556.7
79 7700.0 10.4 62.2 301.6 -306.9 7655.4
80 7800.0 13.6 46.8 313.9 -290.4 7753.2
81 7900.0 15.3 46.3 331.0 -272.3 7850.1
82 8000.0 16.2 57.0 347.7 -251.1 7946.3
83 8100.0 16.6 65.2 361.3 -226.5 8042.3
84 8200.0 16.7 78.8 370.1 -199.4 8138.2
85 8300.0 16.9 83.2 374.6 -170.8 8233.9
86 8400.0 17.2 86.1 377.4 -141.6 8329.5
87 8500.0 17.3 87.5 379.0 -112.1 8425.0
88 8600.0 17.4 87.0 380.5 -82.3 8520.5
89 8700.0 17.3 85.6 382.4 -52.5 8615.9
90 8800.0 17.4 85.0 384.9 -22.8 8711.4
91 8900.0 19.3 80.7 388.8 8.3 8806.3
92 9000.0 21.8 76.7 395.8 42.8 8899.9
93 9100.0 22.3 77.4 404.3 79.4 8992.6
94 9200.0 22.5 74.6 413.5 116.3 9085.0
95 9300.0 22.4 77.8 422.6 153.4 9177.5
96 9400.0 22.5 69.6 433.3 190.0 9269.9
97 9500.0 23.2 73.8 445.5 226.8 9362.1
98 9600.0 24.2 76.0 456.0 265.6 9453.7
99 9700.0 25.0 78.5 465.1 306.1 9544.6
100 9800.0 24.8 79.5 473.2 347.4 9635.3
101 9900.0 25.6 77.6 481.6 389.1 9725.8
102 10000.0 28.3 78.1 491.1 433.4 9815.0
T-4140 306
Table C-70 
SEVENTH DATA (Reduced) 
ZAREMBA METHOD
INTERPOLATED VALUES AT THE MEASURED DEPTH: .00
NORTH COORDINATE ; .00
EAST COORDINATE : .00
TVD COORDINATE : .00
NUMBER OF STATIONS IN THE SURVEY: 53
I MD INCLN AZIMUTH NORTH EAST TVD
1 .0 .0 .0 .0 .0 .0
2 .0 .0 .0 .0 .0 .0
3 200.0 .3 56.5 .3 .5 200.0
4 400.0 .3 .7 1.1 .9 400.0
5 600.0 .4 311.1 1.9 .4 600.0
6 800.0 1.8 288.8 3.4 -3.0 800.0
7 1000.0 1.8 288.5 5.4 -9.0 999.9
8 1200.0 1.6 286.0 7.1 -14.6 1199.8
9 1400.0 1.4 292.1 8.8 -19.4 1399.7
10 1600.0 .9 286.9 10.1 -23.1 1599.7
11 1800.0 .6 290.6 10.9 -25.5 1799.6
12 2000.0 .5 266.7 11.2 -27.4 1999.6
13 2200.0 .4 234.5 10.7 -28.9 2199.6
14 2400.0 .5 15.8 11.1 -29.3 2399.6
15 2600.0 .9 38.5 13.1 -28.1 2599.6
16 2800.0 1.1 46.0 15.6 -25.9 2799.6
17 3000.0 .8 8.3 18.3 -24.3 2999.6
18 3200.0 1.1 326.6 21.3 -25.2 3199.5
19 3400.0 1.8 306.0 24.7 -28.7 3399.5
20 3600.0 2.6 294.4 28.4 -35.4 3599.3
21 3800.0 3.9 291.0 32.7 -45.8 3799.0
22 4000.0 4.4 289.7 37.7 -59.3 3998.5
23 4200.0 4.5 288.7 42.8 -73.9 4197.9
24 4400.0 4.8 287.9 47.8 -89.3 4397.2
25 4600.0 5.5 285.9 53.1 -106.6 4596.4
26 4800.0 5.7 278.2 57.1 -125.7 4795.5
27 5000.0 5.9 280.5 60.4 -145.6 4994.4
28 5200.0 6.2 279.6 64.1 -166.3 5193.3
29 5400.0 6.3 282.7 68.3 -187.7 5392.1
30 5600.0 6.4 286.2 73.8 -209.2 5590.9
31 5800.0 .9 287.8 77.4 -221.5 5790.4
32 6000.0 8.3 290.0 82.9 -236.7 5989.6
33 6200.0 9.5 293.5 94.4 -265.4 6187.2
34 6400.0 9.9 295.8 108.5 -296.0 6384.4
35 6600.0 12.3 311.3 130.1 -327.5 6580.6
36 6800.0 14.3 331.9 165.9 -355.2 6775.4
37 7000.0 14.4 5.2 212.6 -364.5 6969.4
38 7200.0 12.4 30.0 256.0 -351.4 7164.1
39 7400.0 8.5 59.4 282.0 -327.9 7360.9
40 7600.0 8.4 75.6 293.2 -301.0 7558.8
41 7800.0 13.6 46.8 313.0 -269.7 7755.2
42 8000.0 16.2 57.0 344.3 -229.2 7948.5
43 8200.0 16.7 78.8 365.0 -177.6 8140.5
44 8400.0 17.2 86.1 372.7 -119.9 8331.8
45 8600.0 17.4 87.0 376.2 -60.6 8522.8
46 8800.0 17.4 85.0 380.4 -1.0 8713.7
47 9000.0 21.8 76.7 391.7 65.0 8902.1
48 9200.0 22.5 74.6 410.5 138.1 9087.3
49 9400.0 22.5 69.6 434.1 210.9 9272.0
50 9600.0 24.2 76.0 457.4 286.6 9455.7
51 9800.0 24.8 79.5 474.9 367.5 9637.7













1 0 0 8
2 100 1 205
3 200 1 238
4 300 1 170
5 400 5 110
6 500 8 145
7 600 7 208
8 700 13 240
9 800 15 280
10 900 17 335
11 1000 19 165
12 1100 19 115
13 1200 23 140
14 1300 25 359
15 1400 27 355
16 1500 29 7
17 1600 31 358
18 1700 33 3
19 1800 35 7
20 1900 37 351
21 2000 39 349
22 2100 44 350
23 2200 48 350
24 2300 50 352
25 2400 55 353
26 2500 60 350
27 2600 65 350
28 2700 70 346
29 2800 68 351
30 2900 70 355
T-4140 309
Table D-2
The 1St. Directional Survey Data 
(Reduced)
Station # MD inclination Azimuth
(Ft) (Deg) (Deg)
1 0 0 8
2 200 1 238
3 400 5 110
4 600 7 208
5 800 15 280
6 1000 19 165
7 1200 23 140
8 1400 27 355
9 1600 31 358
10 1800 35 367
11 2000 39 349
12 2200 48 350
13 2400 55 353
14 2600 65 350
15 2800 68 351
16 2900 70 355
ARTHUR LAKES
COLORADO SCHO O LS i. 
GOLDEN, CO C04u l
T-4140 310
Table D-3 
The 2Nd. Directional Survey Data




































































32 5592 20.5 213
33 5653 21.5 213
34 5718 21.25 213
35 5781 20 214
36 5874 18 217
37 5998 17 215
38 6181 17.25 214
39 6397 17.5 218
40 6614 18.75 216
41 6737 18.25 219
42 6835 17.5 218
43 6933 15.75 217
44 7031 14.5 217
45 7129 13.5 216
46 7227 12 215
47 7325 10.5 217
48 7423 8.75 216
49 7521 7 217
50 7619 6.25 217
51 7717 4.75 218
52 7815 4 222
53 7913 3.25 223
54 7966 2.5 227
55 8965 4 260
56 10605 3 245
T-4140 312
Table D-4
The 2Nd. Directional Survey Data 
(Reduced)
Station #  MD Inclination Azimuth
(Ft) (Deg) (Deg)
1 646 3 240
2 1206 1 251
3 1963 0.25 164
4 2861 0.25 338
5 3057 2.25 200
6 3253 6.75 200
7 3420 8.5 205
8 3616 12.5 203
9 3812 15.5 199
10 4008 20 199
11 4281 20 201
12 4528 19.25 203
13 4771 19.75 205
14 5018 20.5 208
15 5368 22.25 211
16 5492 21.5 211
17 5653 21.5 213
18 5781 20 214
19 5998 17 215
20 6397 17.5 218
21 6737 18.25 219
22 6933 15.75 217
23 7129 13.5 216
24 7325 10.5 217
25 7521 7 217
26 7717 4.75 218
27 7913 3.25 223
28 8965 4 260
29 10605 3 245
T-4140
Table D-5
The 3Rd. Directional Survey Data
tion # MD inclination Azimuth
(Ft) (Deg) (Deg)
1 100 1.20 384.1
2 200 1.12 1.8
3 300 0.56 28
4 400 0.52 26.1
5 500 0.65 21.5
6 600 0.67 28.9
7 700 0.58 23
8 800 0.60 29.1
9 900 0.50 21.7
10 1000 0.67 21.7
11 1100 0.74 22.3
12 1200 0.58 5.4
13 1300 0.60 345.5
14 1400 0.51 354.4
15 1500 0.45 336.3
16 1600 0.62 337.6
17 1700 1.04 357.3
18 1800 2.39 0.3
19 1900 4.10 1.6
20 2000 5.85 357.8
21 2100 7.44 359
22 2200 9.60 1.7
23 2300 11.90 1
24 2400 13.86 2.9
25 2500 16.47 5.8
26 2600 19.80 5
27 2700 22.56 4.2
28 2800 24.88 4
29 2900 26.19 5.6
30 3000 29.28 4.3




32 3200 35.70 1.3
33 3300 38.64 1.1
34 3400 41.16 4
35 3500 42.75 4.9
36 3600 42.45 2.4
37 3700 42.43 2.7
38 3800 42.47 2.5
39 3900 43.10 2.7
40 4000 43.66 2.9
41 4100 44.23 3.3
42 4200 44.73 3.4
43 4300 45.03 3.4
44 4400 45.55 3.1
45 4500 45.92 2.5
46 4600 46.16 2
47 4700 46.55 1.4
48 4800 46.90 0.6
49 4900 47.23 0.5
50 5000 47.41 0.7
51 5100 46.05 5.8
52 5200 46.08 9.3
53 5300 46.47 9.1
54 5400 46.62 9.5
55 5500 46.95 9.2
56 5600 47.49 9.9
57 5700 47.93 10.20
58 5800 48.55 9.60
59 5900 49.18 10.00
60 6000 49.69 10.10
61 6100 49.79 9.40
62 6200 48.95 10.30
63 6300 50.12 10.70
64 6400 49.95 10.80
65 6500 50.35 10.70
66 6600 50.93 10.50
















































































The 3Rd. Directional Survey Data 
(Reduced)
tion # MD Inclination Azimuth
(Ft) (Deg) (Deg)
1 100 1.20 384.10
2 300 0.56 28.00
3 500 0.65 21.50
4 700 0.58 23.00
5 900 0.50 21.70
6 1100 0.74 22.30
7 1300 0.60 345.50
8 1500 0.45 336.30
9 1700 1.04 357.30
10 1900 4.10 1.60
11 2100 7.44 359.00
12 2300 11.90 1.00
13 2500 16.47 5.80
14 2700 22.56 4.20
15 2900 26.19 5.60
16 3100 32.52 2.80
17 3300 38.64 1.10
18 3500 42.75 4.90
19 3700 42.43 2.70
20 3900 43.10 2.70
21 4100 44.23 3.30
22 4300 45.03 3.40
23 4500 45.92 2.50
24 4700 46.55 1.40
25 4900 47.23 0.50
26 5100 46.05 5.80
27 5300 46.47 9.10
28 5500 46.95 9.20




30 5900 49.18 10.00
31 6100 49.79 9.40
32 6300 50.12 10.70
33 6500 50.35 10.70
34 6700 50.19 11.10
35 6900 53.01 11.40
36 7100 53.47 12.60
37 7300 52.62 12.70
38 7500 52.41 12.50
39 7700 52.44 12.90
40 7900 51.74 12.20
41 8100 50.65 12.30
42 8300 50.06 12.20
43 8500 50.75 15.50
44 8700 51.79 15.10
45 8900 52.13 15.00
46 9100 52.90 14.50
47 9300 53.18 13.40
48 9500 54.09 12.40
49 9700 53.05 12.40
50 9900 51.44 12.80
51 10100 50.79 13.10
52 10300 50.94 13.80
53 10400 51.10 13.50
T-4140 318
Table D-7 
The 4Th. Directional Survey Data
tion # MD Inclination Azimuth
(Ft) (Deg) (Deg)
1 360 0.25 205
2 416 0.25 216
3 596 0.25 357
4 903 1.50 6
5 1245 1.25 52
6 1698 0.75 326
7 1966 2.50 328
8 2064 4.25 330
9 2162 5.25 316
10 2260 7.00 306
11 2358 8.25 313
12 2456 9.25 318
13 2554 10.50 315
14 2652 12.00 313
15 2750 14.75 312
16 2848 17.00 313
17 2946 19.00 311
18 3044 21.00 308
19 3142 22.50 307
20 3236 24.00 308
21 3330 23.75 308
22 3424 26.50 310
23 3517 26.75 312
24 3640 27.00 314
25 3734 26.75 317
26 3829 27.50 319
27 3927 26.50 318
28 4025 26.50 316
29 4123 26.50 316
30 4221 26.50 314






































































The 4Th. Directional Survey Data 
(Reduced)
tion # MD Inclination Azimuth
(Ft) (Deg) (Deg)
1 360 0.25 205
2 596 0.25 357
3 1245 1.25 52
4 1966 2.50 328
5 2162 5.25 316
6 2358 8.25 313
7 2554 10.50 315
8 2750 14.75 312
9 2946 19.00 311
10 3142 22.50 307
11 3330 23.75 308
12 3517 26.75 312
13 3734 26.75 317
14 3927 26.50 318
15 4123 26.50 316
16 4319 25.75 313
17 4663 26.25 315
18 5012 27.25 316
19 5208 25.50 306
20 5549 27.75 302
21 5985 27.50 306
22 6455 26.50 308
23 6734 26.00 309
24 6944 24.25 308
25 7130 21.00 308
26 7379 13.25 311
27 7630 7.00 311
28 7967 4.00 317
29 8439 3.00 344
30 8596 5.50 339
31 8967 4.75 345
32 10835 3.75 347
T-4140 321
Table D-9
The 5Th. Directional Survey Data
tion # MD Inclination Azimuth
(Ft) (Deg) (Deg)
1 454 0.25 345
2 515 1.75 328
3 606 2.75 358
4 728 2.50 326
5 910 2.75 325
6 1093 2.50 330
7 1310 1.50 338
8 1685 0.75 330
9 1787 0.50 280
10 1853 1.25 305
11 1951 2.50 298
12 2049 4.25 291
13 2147 6.25 296
14 2245 8.50 302
15 2343 10.50 298
16 2441 11.50 303
17 2539 13.25 305
18 2637 15.50 305
19 2735 17.50 302
20 2833 19.75 301
21 2931 21.00 302
22 3029 23.50 301
23 3089 24.75 299
24 3187 26.25 299
25 3286 26.50 299
26 3410 27.25 300
27 3533 28.25 300
28 3660 28.25 305
29 3782 29.00 307
30 3904 30.00 308




32 4215 29.50 310
33 4401 29.50 310
34 4557 29.75 310
35 4746 29.50 310
36 4866 30.00 310
37 4960 29.00 310
38 5058 28.50 314
39 5156 28.00 318
40 5254 27.75 321
41 5352 27.25 324
42 5450 28.25 327
43 5548 27.75 327
44 5686 27.25 327
45 5904 27.75 329
46 5996 26.75 329
47 6141 26.50 329
48 6360 25.75 332
49 6577 25.25 334
50 6764 24.25 336
51 6862 23.00 335
52 6960 20.25 337
53 7058 18.75 336
54 7156 16.25 336
55 7254 15.25 336
56 7352 13.50 339
57 7450 11.75 338
58 7548 10.75 341
59 7646 9.25 344
60 7744 7.75 345
61 7842 6.50 346
62 7940 5.25 347
63 8322 3.00 350
64 8515 2.50 355
65 9288 1.00 19
66 9328 1.00 19
67 10325 2.50 64
68 10385 2.50 64
69 11105 2.50 64
T-4140 323
Table D-10
The 5Th. Directional Survey Data 
(Reduced)
tion # MD Inclination Azimuth
(Ft) (Deg) (Deg)
1 454 0.25 345
2 606 2.75 358
3 910 2.75 325
4 1310 1.50 338
5 1787 0.50 280
6 1951 2.50 298
7 2147 6.25 296
8 2343 10.50 298
9 2539 13.25 305
10 2735 17.50 302
11 2931 21.00 302
12 3089 24.75 299
13 3286 26.50 299
14 3533 28.25 300
15 3782 29.00 307
16 4028 30.00 308
17 4401 29.50 310
18 4746 29.50 310
19 4960 29.00 310
20 5156 28.00 318
21 5352 27.25 324
22 5548 27.75 327
23 5904 27.75 329
24 6141 26.50 329
25 6577 25.25 334
26 6862 23.00 335
27 7058 18.75 336
28 7254 15.25 336
29 7450 11.75 338
30 7646 9.25 344
31 7842 6.50 346
32 8322 3.00 350
33 9288 1.00 19
34 10325 2.50 64
35 11105 2.50 64
T-4140 324
Table D-11 
The 6Th. Directional Survey Data
tion # MD inclination Azimuth
(Ft) (Deg) (Deg)
t 100 0.00 0.00
2 1000 3.00 0.00
3 2000 6.00 1.00
4 2100 9.00 1.00
5 2200 12.00 1.00
6 2250 13.50 1.00
7 2350 15.50 1.40
8 2450 17.50 1.80
9 2550 19.50 2.20
10 2650 21.50 2.60
11 2750 23.50 3.00
12 2850 25.50 3.40
13 2950 27.50 3.80
14 3050 29.50 4.20
15 3150 31.00 4.50
16 3250 23.50 4.80
17 3350 34.00 5.10
18 3450 35.50 5.40
19 3550 37.00 5.70
20 3650 38.50 6.00
21 3750 40.00 6.30
22 3850 41.50 6.60
23 3950 43.00 6.90
24 4050 44.50 7.20
25 4150 46.00 7.50
26 4250 46.50 7.70
27 4350 47.00 7.90
28 4450 47.50 8.10
29 4550 48.00 8.30
30 4650 48.50 8.50
31 4750 49.00 8.70




33 4950 50.00 9.10
34 5050 50.50 9.30
35 5150 51.00 9.50
36 5250 51.50 9.70
37 5350 52.00 9.90
38 5450 52.50 10.10
39 5550 53.00 10.30
40 5650 53.50 10.50
41 5750 54.00 10.70
42 5850 54.50 10.90
43 5950 55.00 11.10
44 6050 55.50 11.30
45 6100 55.75 11.40
46 6200 55.55 11.60
47 6300 55.35 11.80
48 6400 55.15 12.00
49 6500 54.95 12.20
50 6600 54.75 12.40
51 6700 54.55 12.60
52 6800 54.35 12.80
53 6900 55.15 13.00
54 7000 53.95 13.20
55 7100 53.75 13.40
56 7200 53.55 13.60
57 7300 53.35 13.80
58 7400 53.15 14.00
59 7500 52.95 14.20
60 7600 52.75 14.40
61 7700 52.55 14.60
62 7800 52.35 14.80
63 7900 52.15 15.00
64 8000 51.95 15.20
65 8100 51.75 15.40
66 8200 51.55 15.60
67 8300 51.35 15.80










































































































































































































































35 8500 50.95 16.20
36 8700 50.55 16.60
37 8900 50.15 17.00
38 9100 49.75 17.40
39 9300 49.35 17.80
40 9500 48.95 18.20
41 9700 48.55 18.60
42 9900 48.15 19.00
43 10100 47.75 19.40
44 10300 47.35 19.80
45 10500 46.95 20.20
46 10700 46.55 20.60
47 10900 46.15 21.00
48 11100 45.75 21.40
49 11300 45.35 21.80
50 11500 44.95 22.20
51 11700 44.55 22.60
52 11900 44.15 23.00
53 12100 43.75 23.40
54 12300 43.35 23.80
55 12500 42.95 24.20
56 12700 42.55 24.60
57 12900 42.15 25.00
58 13100 41.75 25.40
59 13300 41.35 25.80
60 13500 40.95 26.20
61 13700 40.55 26.60
62 13900 40.15 27.00
63 14100 39.75 27.40
64 14300 39.35 27.80
65 14500 39.95 28.20
66 14700 38.55 28.60
67 14900 38.15 29.00
68 15100 37.75 29.40
69 15232 37.18 29.46
70 15432 36.18 29.46
71 15632 35.18 29.46
72 15832 34.18 29.46
73 15840 34.14 29.46
T-4140 330
Table D-13
The 7Th. Directional Survey Data
tion # MD Inclination Azimuth
(Ft) (Deg) (Deg)
1 0 0.00 0.00
2 100 0.17 41.85
3 200 0.32 56.45
4 300 0.37 47.53
5 400 0.25 0.72
6 500 0.23 329.52
7 600 0.38 311.11
8 700 1.52 300.65
9 800 1.80 288.77
10 900 1.87 294.88
11 1000 1.78 288.52
12 1100 1.67 288.00
13 1200 1.60 286.02
14 1300 1.43 288.55
15 1400 1.35 292.05
16 1500 1.13 284.63
17 1600 0.88 286.93
18 1700 0.70 292.05
19 1800 0.58 290.62
20 1900 0.60 294.47
21 2000 0.53 266.65
22 2100 0.55 247.78
23 2200 0.43 234.53
24 2300 0.17 330.05
25 2400 0.50 15.77
26 2500 0.98 27.08
27 2600 0.85 38.52
28 2700 1.00 39.80
29 2800 1.06 45.95
30 2900 0.73 34.75
31 3000 0.83 8.32
32 3100 1.02 334.50
(Continued)
T-4140 331
















































































































































The 7Th. Directional Survey Data 
(Reduced)
Station # MD Inclination Azimuth
(Ft) (Deg) (Deg)
1 0 0.00 0.00
2 200 0.32 56.45
3 400 0.25 0.72
4 600 0.38 311.11
5 800 1.80 288.77
6 1000 1.78 288.52
7 1200 1.60 286.02
8 1400 1.35 292.05
9 1600 0.88 286.93
10 1800 0.58 290.62
11 2000 0.53 266.65
12 2200 0.43 234.53
13 2400 0.50 15.77
14 2600 0.85 38.52
15 2800 1.06 45.95
16 3000 0.83 8.32
17 3200 1.08 326.62
18 3400 1.78 306.03
19 3600 2.60 294.38
20 3800 3.87 291.00
21 4000 4.37 289.65
22 4200 4.50 288.68
23 4400 4.82 287.85
24 4600 5.53 285.88
25 4800 5.70 278.23
26 5000 5.90 280.45
27 5200 6.18 279.57
28 5400 6.33 282.72
29 5600 6.42 286.17




31 6000 8.32 290.03
32 6200 9.47 293.52
33 6400 9.90 295.77
34 6600 12.33 311.25
35 6800 14.28 331.85
36 7000 14.42 5.23
37 7200 12.37 29.97
38 7400 8.52 59.40
39 7600 8.42 75.58
40 7800 13.57 46.78
41 8000 16.15 56.95
42 8200 16.73 78.75
43 8400 17.17 86.10
44 8600 17.40 86.98
45 8800 17.35 84.98
46 9000 21.83 76.65
47 9200 22.53 74.55
48 9400 22.53 69.55
49 9600 24.18 75.97
50 9800 24.75 79.50
51 10000 28.31 78.13
